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TRUTH REVEALED: NEW SCIENTIFIC DISCOV- 
ERIES REGARDING MERCURY IN MEDICINE 
AND AUTISM 


WEDNESDAY, SEPTEMBER 8, 2004 

House of Representatives, 

Subcommittee on Human Rights and Wellness, 

Committee on Government Reform, 

Washington, DC. 

The committee met, pursuant to notice, at 10 a.m., in room 2154, 
Rayburn House Office Building, Hon. Dan Burton, (chairman of the 
committee) presiding. 

Present: Representatives Burton, Watson, Murphy, and 
Cummings. 

Staff present: Danielle Perraut, clerk; Mark Walker, staff direc- 
tor; Mindi Walker, Dan Getz, and Brian Fauls, professional staff 
members; Nick Mutton, press secretary; Sarah Despres, minority 
counsel; and Cecelia Morton, minority office manager. 

Mr. Burton. A quorum being present, the Subcommittee on 
Human Rights and Wellness will come to order. 

I ask unanimous consent that all Members’ and witnesses’ writ- 
ten and opening statements be included in the record. Without ob- 
jection, so ordered. 

I ask unanimous consent that all articles, exhibits and extra- 
neous or tabular materials referred to be included in the record. 
Without objection, so ordered. 

In the event of other Members attending the hearing, I ask 
unanimous consent that they be permitted to serve as a member 
of the subcommittee for today’s hearing, and without objection, so 
ordered. 

We have with us from the 18th District of Pennsylvania Rep- 
resentative Tim Murphy. Representative Murphy is very interested 
in this issue and we really appreciate him being here. 

Representative Watson will be here in just a few minutes. 

The subcommittee is convening today to discuss the latest sci- 
entific research regarding the use of mercury in medicine in the 
United States and the possible connection between these products 
and autism spectrum disorders. The subcommittee will also discuss 
the need for further research to determine the biological basis of 
autism and how the Federal Government is working to decrease 
the occurrences of this health epidemic in the United States. 

During my tenure as the chairman of the full Committee on Gov- 
ernment Reform and as the current chairman of this subcommittee, 
I have convened no fewer than 20 hearings on the topics of autism, 
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vaccine safety and the detrimental health effects of mercury-con- 
taining medical products. During these investigations, numerous 
scientists from all around the world have testified before this com- 
mittee and the full committee. They have presented credible, peer- 
reviewed research studies that indicated a direct link between the 
exposure of mercury, a widely known neurotoxin, and the increas- 
ing incidence of autism. 

Just recently we found that, I think the EPA was complaining 
about the excessive amount of mercury in our waterways in and 
around the central United States, the Great Lakes and so forth, 
and how that’s having an adverse impact on neurological disorders 
across this country. It continues to mystify me how we can say that 
it has to be taken out of the environment and yet we continue to 
inject it into our children and into adults and expect there not to 
be some kind of adverse reaction. 

Mercury has been present in medicines dispersed widely to the 
public for decades. Unknown to most Americans, mercury is still 
present in medicines that we use every day, including eye drops, 
nasal spray, as well as many anti-fungal and anti-itch creams, as 
well as vaccines. While the pharmaceutical industry has found new 
ways to manufacture many medicines and vaccinations that don’t 
require the use of mercury, three vaccines that currently remain on 
the mandatory pediatric vaccine schedule still contain the mercury 
derivative thimerosal, and those vaccines are the DTAP, which is 
called the diphtheria, tetanus and pertussis vaccine, the flu vaccine 
and hepatitis B. 

We’ve been complaining about mercury in children’s vaccines 
now for about 4 or 5 years. And it’s been removed from most chil- 
dren’s vaccines except those three. 

My grandson, as I’ve said before, got nine shots in 1 day, seven 
of which had mercury in them. Just a few days later, he became 
autistic. This is a story that we’ve heard from many parents who 
have testified before this committee over the years. And yet, we 
continue to see mercury used as a preservative. 

Now, although it’s been taken out of a lot of the children’s vac- 
cines, the shelf life on many of those vaccines is pretty long. Mer- 
cury-containing vaccines are still on the shelf, even though they’re 
not being produced. So in addition to these three vaccines that are 
still being produced using mercury, there are others that are on the 
shelf right now that doctors are still using that children are being 
vaccinated with. And I think it’s a crying shame. 

Although I applaud the benefits that many vaccines have pro- 
vided Americans over the years, I am perplexed as to why we are 
administering shots containing poisonous toxins to our children, 
when technology has ceased the need for this otherwise harmful 
preservative. The debate over whether or not there are linkages be- 
tween mercury and neurodevelopmental diseases has become more 
heated in recent times. 

Six years ago, when I started an investigation into the detrimen- 
tal health effects of mercury, the science supporting these claims 
was sparse. Recently, credible researchers from many of our Na- 
tion’s most highly regarded research universities have published 
studies noting the possible associations between mercury and 
health defects. 
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Dr. Richard Deth, professor at the College of Pharmaceutical 
Studies at Northeastern University, was the lead researcher in a 
collaboration between Johns Hopkins University, Tufts University, 
the University of Nebraska and Northeastern University on a 
groundbreaking study into the possible correlation between in- 
creases in environmental toxins, such as thimerosal, and the inci- 
dence of autism. Dr. Deth will testify on the findings and future 
implications of his research. 

Another innovative study was conducted at Columbia University 
recently, released in June of this year. The researchers exposed 
mice to thimerosal in doses and timing which corresponds to the 
current pediatric immunization schedule. The independent Colum- 
bia University study indicates that subjects with a specific genetic 
susceptibility toward autism are placed at a greater risk for 
neurodevelopmental diseases when administered thimerosal-con- 
taining vaccine. 

Unfortunately, Dr. Mady Hornig, the lead researcher on this 
project, is unable to be with us this morning due to a personal 
emergency. But in her place, Dr. Deth will present her oral testi- 
mony. 

In a partnership between the University of Pittsburgh, Carnegie 
Mellon University and the University of Illinois, funded by the Na- 
tional Institute of Child Health and Development, participating sci- 
entists have begun looking at the neural science of autism on a 
wide scale, multi-million dollar project. 

A brain scanning technique identified as FMRI, or functional 
magnetic resonance imaging, was used in this experiment to com- 
pare the brain activity of adults afflicted with high functioning au- 
tism with non-autistic participants. The researchers then specifi- 
cally examined two regions of the brain associated with language 
skills. To better explain the findings of this study, the subcommit- 
tee has the pleasure of receiving testimony from Dr. Marcel Just, 
one of the lead researchers on this monumental study. 

To discuss the implications of using mercury in medical devices, 
the subcommittee will be hearing testimony from my good friend, 
Dr. Richard Fischer, a practicing dentist and representative of the 
International Academy of Oral Medicine and Toxicology. 

As many of us already know, the incidence of autism have be- 
come increasingly prevalent in modern day society. Once consid- 
ered a rare disease, affecting roughly 1 in 10,000 children, autism 
now affects 1.5 million of our Nation’s children. And this problem 
continues to escalate rapidly. 

According to a recent Autism Alarm released by the U.S. Depart- 
ment of Health and Human Services, the Centers for Disease Con- 
trol and the American Academy of Pediatrics, currently one out of 
every six children is diagnosed with a developmental disorder and/ 
or behavioral problem. Even more alarming, 1 out of every 166 
children in the United States is being diagnosed with an autism 
spectrum disorder. From 1 in 10,000 to 1 in 166. This major health 
care crisis has clearly reached epidemic proportions and will not 
simply go away. 

To address the current CDC observations with regard to the au- 
tism epidemic, the subcommittee will be receiving testimony from 
Dr. Melinda Wharton, Medical Doctor, the Acting Deputy Director 
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of the National Immunization Program at CDC, who will be speak- 
ing about information her office has collected regarding the inci- 
dence and prevalence of autism in the United States. 

The FDA’s Center for Biologies Evaluation and Research is re- 
sponsible for the regulation and oversight of vaccines administered 
here in the United States. Dr. William Egan, Acting Director of the 
Office of Vaccine Research and Review at CBER will be testifying 
today on how the FDA has worked to reduce the exposure of thi- 
merosal to children in the United States. I will be very interested 
in hearing that. 

To give a perspective into the challenges facing the families of 
autistic individuals, Lyn Redwood, a registered nurse and mother 
of an autistic child, will be informing the subcommittee on these 
issues. In addition to her professional and personal obligations, Ms. 
Redwood is also the president and founder of the Coalition for 
SafeMinds, Sensible Action for Ending Mercury-Induced Neuro- 
logical Disorders, an organization founded to investigate and raise 
awareness about the autism spectrum disorders. 

While the science behind the causation of autism is being delib- 
erated, I firmly believe that we should take every precaution to en- 
sure the health and well-being of every American. By eliminating 
mercury from medicine, we are taking a vital first step. Even if 
there was not a lot of evidence, and I believe conclusive evidence, 
that mercury in vaccines and in other areas is causing neurological 
disorders, it seems to me even if there is the most remote possibil- 
ity, we would get it out of there. 

I mean, every time I talk to people who appear before the com- 
mittee, either privately or in public forum, I say to them, would 
you mind if we just took the thimerosal, the mercury, and injected 
it into you like they did our kids? And they will say to you, well, 
I don’t think I want mercury injected into our bodies. And these 
are doctors who say there’s no harm being done. But they don’t 
want mercury stuck in their bodies with a needle. 

Yet we do it to our kids every single day, and we do it to adults. 
And we wonder why there’s an increase in the rates of autism, 
these epidemic increases, 1 out of 166. And we wonder why we see 
more and more people coming down with Alzheimer’s disease. And 
we find out that mercury is in the environment and they’re saying 
we’ve got to get it out of the environment because of the problems 
with the neurology of our population. Yet we continue to put it into 
our bodies with needles. I just don’t understand it. 

But in any event, I look forward to hearing the testimony from 
our witnesses. With that, Ms. Watson, it’s nice to see you. As usual, 
you look very fashionable today. 

[The prepared statement of Hon. Dan Burton follows:] 
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Opening Statement of Chairman Dan Burton 
Government Reform Committee 
Subcommittee on Human Rights & Wellness 
“Truth Revealed: New Scientific Discoveries Regarding Mercury in Medicine and 

Autism” 

September 8, 2004 


The Subcommittee is convening today to discuss the latest scientific research 
regarding the use of Mercury in medicine in the United States and the possible 
connection between these products and Autism Spectrum Disorders. The 
Subcommittee will also discuss the need for further research to determine the 
biological basis of autism, and how the Federal Government is working to decrease 
the occurrences of this health epidemic in the United States. 

During my tenure as the Chairman of the Full Committee on Government 
Reform, and as the current Chair of this Subcommittee, 1 have convened no fewer 
than 20 hearings on the topics of Autism, vaccine safety, and the detrimental health 
effects of Mercury-containing medical products. 

During these investigations, numerous scientists from around the globe have 
testified before the Committee, and have presented credible peer-reviewed research 
studies that indicated a direct link between the exposure of Mercury, a widely 
known neurotoxin, and the increasing incidences of autism. 

Mercury has been present in medicines dispersed widely to the public for 
decades. Unbeknownst to most Americans, Mercury is still present in medicines we 
use everyday, including: eye drops, nasal spray, as well as many antifungal and anti- 
itch creams. 
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While the pharmaceutical industry has found new ways to manufacture 
many medicines and vaccinations that don’t require the use Mercury, three (3) 
vaccines that currently remain on the MANDATORY pediatric vaecine schedule 
still contain the Mercury-derived preservative Thimerosal: DTaP (Diphtheria, 
Tetanus, and Pertusis), Flu, and Hepatitis B. 

Although I applaud the benefits that many vaccines have provided 
Americans over the years, I am perplexed as to why we are administering shots 
containing poisonous toxins to our children when technology has ceased the need for 
this otherwise harmful preservative. 

The debate over whether or not there are linkages between Mercury and 
neurodevelopmental diseases has become more heated in recent times. Six years 
ago, when I started an investigation into the detrimental health effects of Mercury, 
the science supporting these claims was sparse. 

Recently, credible researchers from many of our Nation’s most highly 
regarded research universities have published studies noting the possible 
associations between Mercury and health defects. 

Dr. Richard Deth (Deeth), Professor at the College of Pharmaceutical Studies 
at Northeastern University, was the lead researcher in a collaboration between 
Johns Hopkins University, Tufts University, the University of Nebraska, and 
Northeastern University on a groundbreaking study into the possible correlation 
between increases in environmental toxins such as thimerosal and incidences of 
autism. Dr. Deth will testify on the findings and future implications of his research. 

Another innovative study was conducted at Columbia University recently. 
Released in June of this year, the researchers exposed mice to Thimerosal in doses 
and timing, which corresponds to the current pediatric immunization schedule. 
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The independent Columbia University study indicates that subjects with a 
specific genetic susceptibility toward autism are placed at a greater risk for 
neurodevelopmenta) diseases when administered Thimerosal-containing vaccines. 
Unfortunately, Dr. Mady Hornig (May-dee, Horn-ig), the lead researcher on this 
project, is unable to be with us this morning due to a personal emergency. In her 
place, Dr. Deth (Deeth) will present her oral testimony. 

In a partnership between the University of Pittsburgh, Carnegie Mellon 
University, and the University of Illinois - funded by the National Institute of Child 
Health and Development - participating scientists have begun looking at the neural 
science of autism on a wide-scale multi-million dollar project. 

A brain-scanning technique identified as “fMRI”, or functional magnetic- 
resonance imaging, was used in this experiment to compare the brain activity of 
adults afflicted with high-functioning autism with non-autistic participants. The 
researchers then specifically examined two regions of the brain associated with 
language skills. To better explain the findings of this study, the Subcommittee has 
the pleasure of receiving testimony from Dr. Marcel Just, one of the lead 
researchers on this monumental study. 

To discuss the implications of using Mercury in medical devices, the 
Subcommittee will be hearing testimony from my good friend. Dr. Richard Fischer, 
a practicing dentist and representative of the International Academy of Oral 
Medicine and Toxicology (IAOMT). 

As many of us already know, the incidences of autism have become 
increasingly prevalent in modern-day society. Once considered a rare disease, 
effecting roughly 1 in 10,000 children, autism now affects 1.5 Million of our Nation’s 
children, and this problem continues to escalate rapidly. 
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According to a recent “Autism Alarm” released by the U.S. Department of 
Health and Human Services (HHS), the Centers for Disease Control (CDC), and the 
American Academy of Pediatrics, currently 1 out of every 6 children are diagnosed 
with a developmental disorder and / or behavioral problem. 

Even more alarming, today 1 out of every 166 children in the United States is 
being diagnosed with an Autism Spectrum Disorder. This major healthcare crisis is 
clearly reaching epidemic proportions, and will not just simply “go away.” 

To address the current CDC observations with regard to the autism 
epidemic, the Subcommittee will be receiving testimony from Dr. Melinda Wharton, 
M.D. the Acting Deputy Director of the National Immunization Program at CDC, 
who will be speaking about information her office has collected regarding the 
incidence and prevalence of autism in the United States. 

The FDA’s Center for Biologies Evaluation and Research (CBER) is 
responsible for the regulation and oversight of vaccines administered in the United 
States. Dr. William Egan, Acting Director of the Office of Vaccines Research and 
Review at CBER will be testifying today on how the FDA has worked to reduce the 
exposure of thimerosal to children in the United States. 

To give a perspective into the challenges facing the families of autistic 
individuals, Lyn Redwood, a Registered Nurse and mother of an autistic child will 
be informing the Subcommittee on these issues. In addition to her professional and 
personal obligations, Ms. Redwood is also the President and Founder of the 
Coalition for Safeminds (Sensible Action For Ending Mercury-Induced 
Neurological Disorders), an organization founded to investigate and raise awareness 
about the Autism Spectrum Disorders. 

While the science behind the causation of autism is being deliberated, I 
firmly believe that we should take every precaution to ensure the health and well 
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being of every American. By eliminating Mercury from medicine, we are taking a 
vital first step. As Hippocrates (Hip-paw-crat-tease), the father of Medicine, stated 
in Regimen of Health, “ A wise man should consider that health is the greatest of 
human blessings and learn how by his own thought to derive benefit from his 
illnesses.” 

I would like to thank all of our witnesses for being with us today to speak on this 
most important matter, and I look forward to hearing their testimony. 
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News From... 

The Subcommittee on 
Human Rights and Wellness 

Chairman Dan Burton (R ~ IN) 
http://www.house.gov/reform 



For Immediate Release: Contact: Nick Mutton 

September 7, 2004 (202) 225-2276 

CHAIRMAN BURTON TO EXAMINE NEW SCIENCE 
CONNECTING MERCURY AND AUTISM 

Washington, D.C. - Congressman Dan Burton (R-IN), Chairman of the House Government 
Reform Subcommittee on Human Rights & Wellness, will convene a hearing to examine the latest 
scientific research out of leading universities such as Columbia, Johns Hopkins, Northeastern, and 
Carnegie Mellon, regarding the harmful effects of mercury in the human body. The Subcommittee will 
also discuss the need for additional research to determine the biological basis for autism, as well as how 
specifically the U.S. Centers for Disease Control (CDC) are reviewing the occurrences of this health 
epidemic. 

The Subcommittee’s oversight hearing, entitled “Truth Revealed: New Scientific Discoveries 
Regarding Mercury in Medicine and Autism , ” will be held on Wednesday, September 8 , 2004, in 
Room 2154 of the Rayburn House Office Building at 10:00 a.m. 

Stated Chairman Burton, “I strongly believe the information presented in these recent credible 
scientific studies from our nation’s most highly regarded research universities, will shed important new 
light on the debate over a link between vaccines and autism. It should be crystal clear to both our health 
officials and the general public by now that mercury is a toxic substance that does not belong in 
pediatric vaccines. There is simply no need to take the risk.” 

In May 2004, the Institutes of Medicine (IOM) released its eighth, and final report examining the 
hypothesis that thimerosal-containing vaccines are causally associated with autism. The IOM concluded 
there was no such association between thimerosal-containing vaccines and autism - a marked departure 
from their 2001 report, which called a causal relationship “biologically plausible” - and recommended 
that no further research to evaluate this issue be funded. However, shortly thereafter in June 2004, the 
Mailman School of Public Health at Columbia University published findings from their independent 
study of several strains of mice - those with a certain genetic susceptibility and those without - that 
were exposed to thimerosal in doses and timing, which corresponds to the current pediatric 
immunization schedule. The research indicated that the subjects with a specific genetic susceptibility 
led to responses and activities that mimic those found in Autism Spectrum Disorders (including growth 
retardation, social withdraw, gross motor coordination, and hyperactivity). 

Several distinguished researchers from the various participating universities will be on hand to 
further explain their groundbreaking studies and discuss the impact of their findings on future research 
of autism and other neurodevelopmental disorders. 
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PANEL ONE WITNESS: 


Representative (Invited) 

Centers for Disease Prevention (CDC) 

United States Department of Health & Human Services 

PANEL TWO WITNESSES: 


Dr. Richard Deth 

Bouve College of Health Sciences 
Department of Pharmaceutical Services 
Northeastern University 

Dr. Marcel Just 

D.O. Hebb Professor of Psychology 
Director, Center for Cognitive Brain Imaging 
Carnegie Mellon University 

Dr. Mady Hornig 

Assistant Professor of Epidemiology 
Columbia University 

Dr, Richard Fischer, D.D.S. 

International Academy of Oral Medicine & Toxicology 

Ms. Lyn Redwood 

President, Safeminds 

Chairman Burton has held more than twenty hearings on the topics of autism, vaccine safety, and 
the detrimental effects of mercury-containing medical products. For more information, or to access 
hearing resource materials, please visit the Subcommittee’s website at www.reform.house.gov/WHR . 
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Ms. Watson. I want to thank our chairman very much for pursu- 
ing this particular topic. I join him as a committed ally. 

So over the last several years, our chairman has investigated po- 
tential health problems associated with the use of mercury in medi- 
cine, including the use of a mercury-containing preservative in vac- 
cines called thimerosal and the use of mercury in dental amalgams. 
These are issues that I have been involved with for a long time. 
I understand the paramount importance of having vaccines and 
dental amalgams and dental materials that work. Vaccines save 
thousands of lives every year, and poor oral health is a major cause 
of suffering in this country. But the question is, whether we can 
achieve these goals without using mercury, a known neurotoxin. 

Now, let me start with dental amalgam, an issue that has been 
of major concern to me for years. Over the last century and a half, 
mercury-containing amalgam has been the most widely used dental 
device in the United States. Yet important studies about the safety 
of amalgam, including some underway at the National Institutes of 
Health, have not been completed? Why? 

In 1992, I authored a bill that passed the California Legislature, 
requiring disclosure of the risks and efficacies of various types of 
dental materials. In the past month, the California dental board is 
finally, is finally disseminating a fact sheet to inform the public 
about these materials. This is an important step forward, and I 
commend them. But more needs to be done for the law to be fully 
implemented. 

Chairman Burton and I have corresponded with the Food and 
Drug Administration on the subject of dental amalgam. We are try- 
ing to determine why the FDA has failed to put dental amalgam 
into a particular class of medical devices. I am pleased FDA is rep- 
resented at this hearing today, and I would hope that the rep- 
resentatives would address this issue. 

I am also interested in hearing about progress in research on 
dental amalgam, including studies that were discussed at previous 
meetings this committee has held. In addition to hearing from 
FDA, I look forward to Dr. Richard Fischer’s testimony on the reg- 
ulatory status of dental amalgam. 

Now, let me turn to the issue of vaccine. Since our last meeting, 
the Institute of Medicine released a major report investigating a 
potential link between thimerosal in vaccines and autism. The In- 
stitute of Medicine reviewed published and unpublished studies 
and concluded that available evidence favors rejection of the theory 
that thimerosal in vaccine causes autism. Some scientists and par- 
ents have expressed concern about this report, and today we will 
hear from several scientists who have conducted recent research on 
thimerosal and autism. 

Some of this research was considered by the Institute of Medi- 
cine but did not figure prominently in its report. The testimony 
today should be very enlightening and interesting. A timely con- 
cern relates to the use of mercury in flu vaccines. Flu kills tens of 
thousands of Americans every year, and protecting infants, chil- 
dren and adults from this deadly virus is essential. At the same 
time, I think we all can agree that it would be ideal for the flu vac- 
cine to be mercury-free. 
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So I’m interested in hearing from those who will be presenters 
today. And I want to know why, particularly from our CDC, why 
our Nation’s leading public health authority has not endorsed this 
idea. 

And on a personal note, Mr. Chairman, I have been pursuing the 
amalgam issue for over a decade. So I decided that I would get the 
amalgam in my fillings that I have had since I was 9 years old re- 
moved. I had to go to Mexico to do it. My own dentist didn’t have 
a clue, and argued with me that it was safe. 

But as I gather information and I chaired the California Health 
and Human Services Committee for 17 out of the 20 years I was 
in the California State Senate, and I had an expert staff that dug 
up the information and the research, enough that I knew that my 
health would improve if I had it removed. I had it removed, and 
my health improved immediately. Went back over the border to the 
United States, had dental work, and I have a temporary covering 
that has amalgam in it, and I can see the difference in my complex- 
ion and my look. I was being poisoned, Mr. Chairman, all of those 
years, by the amalgam vapors that were escaping because the tooth 
next to it was pulled, and it leaves exposure. 

So I don’t buy the argument the professional dental community 
came to my office to give me in opposing my bill. And they said, 
it’s cheap, it’s sealed and it will not hurt. Well, kids chew hard 
balls, and dentures, dental teeth crack and the vapors escape, and 
they go up to the meninges of the brain, causing considerable dam- 
age. So I myself am a victim and I’m going to pursue this issue 
until we can come to some agreement about the best policy. 

So thank you for coming, and I look forward to hearing from you. 
Thank you, Mr. Chairman. 

Mr. Burton. Thank you, Ms. Watson. 

Representative Murphy. 

Mr. Murphy. Thank you, Mr. Chairman. As you know, I am not 
a member of this subcommittee, although I am a member of the 
full committee, and I appreciate the opportunity to sit on this sub- 
committee with you. Rather than take time now, I would like to go 
on and listen to the witnesses today. Thank you, sir. 

Mr. Burton. Very good, thank you. 

Our first panel consists of William Egan, Ph.D., Acting Director 
of the Office of Vaccines, Research and Review, Center for Biologies 
Evaluation and Research, Food and Drug Administration, Depart- 
ment of Health and Human Services, and Melinda Wharton, M.D., 
MPH, Acting Deputy Director of the National Immunization Pro- 
gram, Centers for Disease Control and Prevention, U.S. Depart- 
ment of Health and Human Services. I presume you have some- 
body there with you that you’d like to introduce. Who else do we 
have there? Dr. Egan, Dr. Wharton and Dr. Boyle? 

Dr. Wharton. Yes, Dr. Coleen Boyle, from CDC. 

Mr. Burton. OK. Will she be testifying as well? 

Dr. Wharton. She is available to answer questions should there 
be questions that fall into her area of expertise. 

Mr. Burton. OK. Would you please rise to be sworn? 

[Witnesses sworn.] 

Mr. Burton. Thank you. 

Dr. Wharton, would you like to start? 
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STATEMENT OF MELINDA WHARTON, M.D., M.P.H., ACTING 
DEPUTY DIRECTOR, NATIONAL IMMUNIZATION PROGRAM, 
CENTERS FOR DISEASE CONTROL AND PREVENTION, U.S. 
DEPARTMENT OF HEALTH AND HUMAN SERVICES, ACCOM- 
PANIED BY COLEEN BOYLE, ASSOCIATE DIRECTOR FOR 
SCIENCE AND PUBLIC HEALTH 

Dr. Wharton. Good morning. I’m Dr. Melinda Wharton, Acting 
Deputy Director of the National Immunization Program at the Cen- 
ters for Disease Control and Prevention. Thank you for the oppor- 
tunity to testify today on CDC’s vaccine safety research activities, 
particularly those regarding thimerosal-containing vaccines. 

I am accompanied today by Dr. Colleen Boyle, Associate Director 
for Science and Public Health with CDC’s National Center for 
Birth Defects and Developmental Disabilities, who is here to help 
answer questions on CDC’s autism related activities. 

CDC understands that autism can be a devastating illness and 
impacts families and caregivers alike. CDC joins with other Fed- 
eral and State agencies and other partners in their continued 
search to learn more about the causes. Autism spectrum disorders 
are a group of lifelong developmental disabilities caused by an ab- 
normality of the brain. The most recent data suggests that between 
two and six children per thousand have autism spectrum disorders. 
However, one of CDC’s goals is to obtain better information on the 
incidence and prevalence of these disorders. 

The emotional, social and economic impact on families and chil- 
dren diagnosed with autism spectrum disorders is often devastat- 
ing, and the cost to the Nation in human and economic terms is 
substantial and needs to be better documented. The Department of 
Health and Human Services is dedicated to finding the answers to 
what causes autism and how it can be prevented. 

There’s a great deal of ongoing research throughout the various 
public health agencies. But my focus today is on the vaccine safety 
related issues. It should be noted that the Department of Health 
and Human Services has established an inter-agency action coordi- 
nating committee [IACC], composed of representatives to various 
Federal agencies as well as four members of the public. The IACC’s 
mandate is to enhance coordination of autism-related activities of 
these Federal agencies from biomedical research to service delivery. 

Immunizations are one of the great public health success stories 
of the 20th century, having made once common diseases like diph- 
theria, measles and mumps diseases of the past. Vaccines are now 
available to protect children and adults against 15 life-threatening 
or debilitating diseases. This has reduced cases of all vaccine-pre- 
ventable diseases for which children are now routinely vaccinated 
by more than 97 percent, from peak levels before the vaccines were 
available, saving lives and treatment and hospitalization costs. 

However, we know that parents, researchers and others have ex- 
pressed concerns about a potential link between autism and vac- 
cines containing thimerosal, a preservative used to reduce the pos- 
sibility of bacterial or fungal contamination of vaccine. Other than 
minor effects, like swelling and redness at the injectionsite due to 
sensitivity to thimerosal, there is no definitive evidence of harm 
caused by the amounts of thimerosal in vaccine. 
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After an FDA analysis of the potential mercury content of the 
full recommended childhood vaccination schedule and concern 
about health effects of mercury exposures from all sources in mid- 
1999, the U.S. public health service agencies took precautionary ac- 
tion, working collaboratively with the American Academy of Pediat- 
rics and the vaccine manufacturers to begin the voluntary removal 
of thimerosal preservative from the vaccine supply. 

While the risk of harm from exposure to thimerosal in vaccines 
is only theoretical, the decision was made as a precautionary meas- 
ure. The elimination of mercury from vaccines was judged a fea- 
sible means of reducing an infant’s total exposure to mercury in a 
world where other environmental sources of exposure are more dif- 
ficult or impossible to eliminate. 

As a result of this action, all manufacturers are now producing 
only vaccines that are free of thimerosal as a preservative for rou- 
tine infant immunization, with the exception of influenza vaccines. 
As of January 14, 2003, the final lots of the routinely recommended 
infant vaccines that contained thimerosal as a preservative, with 
the exception of influenza vaccine, expired. 

CDC is actively involved in detecting and investigating vaccine 
safety concerns and in supporting a wide range of vaccine safety 
research to address safety questions. CDC developed the vaccine 
safety data link project in 1990 to better enhance the understand- 
ing of rare adverse effects of vaccines. This project was a collabo- 
rative effort utilizing the data bases of large health maintenance 
organizations. The data bank contains comprehensive medical and 
immunization histories of approximately 7.5 million children and 
adults. The VSD enables vaccine safety research studies comparing 
the incidence of health problems in unvaccinated and vaccinated 
people. 

CDC recognizes the importance of data sharing when questions 
are raised regarding a particular study’s designer methodology. 
Therefore, CDC has worked with the participating HMOs to deter- 
mine how their clients’ personal medical records can be maintained 
confidentially while still allowing for external researchers to re- 
analyze the data from studies which have been conducted through 
the VSD. As a result, CDC has developed a data sharing process 
operated by the National Center for Health Statistics designed to 
allow independent researchers to replicate or conduct a modified 
analysis of a previous VSD study while maintaining the confiden- 
tial nature of the data. 

Another critical part of our vaccine safety effort is the objective 
scientific evaluation of safety concerns by independent experts. In 
collaboration with NIH and other public health service agencies, 
CDC requested the Institute of Medicine, one of the world’s pre- 
eminent medical organizations, to conduct independent reviews by 
objective, highly qualified scientific experts to determine whether 
the available scientific information tends to show or does not tend 
to show vaccines played a role in causation, the level of public 
health priority that concern should receive and recommendations 
for research. 

As you have already noted, in May 2004, the IOM Immunization 
Safety Review Committee updated its previous report regarding 
vaccines and autism based on the additional studies that have been 
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done on the topic since its 2001 report. The IOM concluded that 
thimerosal-containing vaccines are not associated with autism, that 
hypotheses regarding the links between autism and thimerosal-con- 
taining vaccines lacked supporting evidence and were only theoreti- 
cal, and that future research to find the cause of autism should be 
directed toward other promising lines of inquiry that are supported 
by current knowledge and evidence and offer more promise for pro- 
viding the answer. 

CDC takes the issue of vaccine safety very seriously and has ini- 
tiated several studies that address IOM recommendations in its 
previous report. The first study, the thimerosal screening analysis 
in the VSD was started in the fall of 1999. The VSD was used to 
screen for possible associations between exposure to thimerosal- 
containing vaccines and a variety of outcomes. In a first phase of 
this study, the CDC used data from the two VSD HMOs with auto- 
mated outpatient data. An association between cumulative expo- 
sure to thimerosal and tics was found in one HMO. At the other 
HMO, slightly increased risks of language delay were found, but 
there was no increased risk of tics. 

In the second phase of the investigation, CDC investigators ob- 
tained data from a third HMO with similar, available automated 
vaccination in outpatient data bases to see if these findings could 
be replicated. Analyses of these data using the same methods as 
the first study did not confirm results seen in the first phase. 

To determine if these associations are real or by chance, the 
usual scientific approach is to conduct other studies to confirm or 
not confirm the initial results. No statistically significant relation- 
ship between autism and thimerosal was found in any of CDC’s 
analyses of the FSD data. The findings of the study were published 
in Pediatrics in November. 

CDC and VSD researchers remain committed to clarifying the re- 
sults encountered during the VSD screening analysis, and therefore 
a followup study is being conducted. This study will be designed to 
assess whether neurodevelopmental disorders confirmed by uni- 
form neuropsychologic testing are associated with thimerosal expo- 
sure. 

Approximately 1,100 children between the ages of 7 and 9 ran- 
domly selected from the 4 VSD HMOs, based on thimerosal expo- 
sure during the first 7 months of life, are being evaluated. All of 
the children will be assessed using a standard set of neuro- 
psychological test batteries. Data collection is nearing completion 
and the testing has been completed and medical records are now 
being reviewed. Preliminary study results should be available in 
the spring of 2005. 

The vaccine safety data link and autism study is a case control 
study that will begin data collection this fall. Autism cases identi- 
fied through the review of automated medical records from three 
VSD HMOs will be assessed using a standard autism assessment 
tool. CDC is also funding a followup study of a group of Italian 
children who participated in a prior DTAP trial in the 1990’s in 
which thimerosal exposure was randomly allocated. The children 
will be evaluated similarly as we’re doing in the followup study. 
Testing of the children will begin in the fall. 
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Though we remain vigilant to assure the safety of vaccines, we 
also must remember that vaccines benefit the public by protecting 
persons from infectious diseases and the consequences. Continued 
high vaccination rates are crucial to prevent the spread of diseases 
such as measles, pertussis and rubella among U.S. children. From 
1989 to 1991, a measles epidemic in the United States led to more 
than 55,000 cases of measles and more than 11,000 hospitalizations 
and 123 deaths. The outbreak stopped only when vaccination cov- 
erage increased. 

Thus, if preschool vaccine coverage drops substantially, large 
measles outbreaks are likely to occur once again. The threats posed 
by vaccine preventable diseases are known and real. The viruses 
and bacteria that cause vaccine preventable diseases still circulate 
in the United States and around the world. Maintaining vaccina- 
tion coverage and high levels of immunity are crucial to protect the 
U.S. population and to continue progress toward elimination of dis- 
eases that at one time caused millions of infections in the United 
States each year and globally remain the leading causes of death. 

CDC remains committed to collecting accurate data on the preva- 
lence of autism, conducting public health research on autism and 
conducting studies on vaccine safety. Vaccines are one of our most 
valuable weapons against disease and have afforded to us one of 
our proudest achievements in public health. Autism research and 
monitoring will continue to be high priorities for CDC. Such efforts 
will be essential in answering key questions about whether autism 
is increasing over time, determining the causes of this condition 
and ultimately developing prevention strategies. 

In addition to these critical efforts, we also realize the need to 
act on existing science to improve the lives of children already liv- 
ing with this condition by providing developmental screening and 
intervention. We want each child to be born healthy and to grow 
and develop to their full potential. 

Thank you, Mr. Chairman and members of the committee, for 
the opportunity to testify before you today. Dr. Boyle and I will be 
happy to answer any questions that you may have. 

[The prepared statement of Dr. Wharton follows:] 
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Good morning. I am Dr. Melinda Wharton, Acting Deputy Director of the National 
Immunization Program at the Centers for Disease Control and Prevention (CDC). Thank 
you for the opportunity to testify today on CDC’s vaccine safety research activities, 
particularly those regarding thimerosal-containing vaccines and autism. I want to take a 
moment to introduce Dr. Coleen Boyle, Associate Director for Science and Public Health 
with CDC’s National Center for Birth Defects and Developmental Disabilities who is 
also available to help answer questions on CDC’s autism-related activities. 

CDC understands that autism can be a devastating illness that impacts families and 
caregivers alike. CDC joins with other federal and state agencies, and other partners in 
the continued search to learn more about the causes. 

AUTISM AND VACCINES 

Autism spectrum disorders (ASD) are a group of life-long developmental disabilities 
caused by an abnormality of the brain. The most recent data suggests that between two 
and six children per 1,000 have ASD; however, one of CDC’s goals is to obtain better 
information on the incidence and prevalence of ASDs. The emotional, social and 
economic impact on families of children diagnosed ASDs is often devastating and the 
costs to the nation in human and economic terms is substantial but needs to be better 
documented. We recognize that there is considerable public interest and concern on this 
issue and we are committed to addressing concerns of parents, families, caregivers and 
health care providers. The Department of Health and Human Services (DHHS) is 
dedicated to finding the answer to what causes autism and how it can be prevented. 

There is a great deal of ongoing research throughout the various public health agencies. 
While my focus today is on vaccine safety related issues, it should be noted that DHHS 
has established an Interagency Autism Coordinating Committee (IACC). The IACC is 
composed of representatives from the National Institutes of Health (to which the 
Department has delegated a leadership role in organizing and supporting the committee), 
CDC (including the Agency for Toxic Substances and Disease Registry (ATSDR)), the 
Food and Drug Administration, the Health Resources and Services Administration 
(HRSA) the Substance Abuse and Mental Health Services Administration (SAMHSA), 


1 



20 


the Department of Education, and four public members appointed by Secretary Tommy 
Thompson. The IACC’s mandate is to enhance coordination of the autism-related 
activities of these federal agencies, from biomedical research to services delivery. At the 
most recent IACC meeting, topics included the progress being made on implementation 
of autism research centers programs by NIH and CDC; efforts to comprehensively map 
the autism research field to analyze its strengths and any gaps; information about each of 
the individual grants that collectively constitute the majority of the NIH autism research 
portfolio; strategies to improve the coordination of gene and tissue banking, data sharing, 
and federal interactions with voluntary organizations; and, strategic planning for the 
development of treatments and interventions for autism. The activities of this committee 
highlight the large-scale, coordinated response that has been launched by DHHS to better 
understand, prevent and treat autism. 

CDC also is holding four regional meetings to obtain more public input into the CDC 
portion of the IACC agenda; these meetings are being held over the next four months in 
Miami, FL; Sacramento, CA; Indianapolis, IN and in New York City. 

Immunizations are one of the great public health success stories of the 20th century, 
having made once-common diseases, such as diphtheria, measles, mumps, and pertussis, 
diseases of the past. Vaccines are now available to protect children and adults against 1 5 
life-threatening or debilitating diseases. This has reduced cases of all vaccine-preventable 
diseases by more than 97 percent from peak levels before vaccines were available, saving 
lives and saving treatment and hospitalization costs. However, some parents, researchers 
and others have expressed concerns about a potential link between autism and vaccines 
containing thimerosal, a preservative used to reduce the possibility of bacterial or fungal 
contamination of vaccines. Other than minor effects like swelling and redness at the 
injection site due to sensitivity to thimerosal, there is no definitive evidence of harm 
caused by the amounts of thimerosal in vaccines. 

After an FDA analysis of the potential mercury content of the full recommended 
childhood vaccination services and concern about the health effects of mercury exposures 
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from all sources in mid- 1999, the United States Public Health Service agencies, including 
NIH, FDA, HRSA, and CDC took precautionary action, working collaboratively with the 
American Academy of Pediatrics, the American Academy of Family Physicians and the 
vaccine manufacturers, to begin the voluntary removal of thimerosal preservative from 
the vaccine supply. While the risk of harm from exposure to thimerosal in vaccines was 
only theoretical, the decision was made as a precautionary measure. The elimination of 
mercury from vaccines was judged a feasible means of reducing an infant’s total 
exposure to mercury in a world where other environmental sources of exposure are more 
difficult or impossible to eliminate, such as removal from certain foods and power 
emissions. As a result of this action, all manufacturers are now producing only vaccines 
that are free of thimerosal as a preservative for routine infant immunization, with the 
exception of influenza vaccine. As of January 14, 2003, the final lots of the routinely 
recommended childhood vaccines that contained thimerosal as a preservative, with the 
exception of influenza vaccine, expired. 

CDC’S COMMITMENT TO VACCINE SAFETY 

CDC is actively involved in detecting and investigating vaccine safety concerns and 
supporting a wide range of vaccine safety research to address safety questions. 

Vaccine Safety Datalink Project 

CDC developed the Vaccine Safety Datalink (VSD) project in 1990 to better enhance the 
understanding of rare adverse effects of vaccines. This project is a collaborative effort, 
which utilizes the databases of eight large health maintenance organizations (HMOs). 

The database contains comprehensive medical and immunization histories of 
approximately 7.5 million children and adults. The VSD enables vaccine safety research 
studies comparing incidence of health problems between unvaccinated and vaccinated 
people. Over the past decade, the VSD has been used to answer many vaccine-related 
questions, and has been used to support policy changes that have reduced adverse effects 
from vaccines. 
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CDC recognizes the importance of data sharing when questions are raised regarding a 
particular study’s design and methodology. Therefore, CDC worked with the 
participating HMOs to determine how their clients’ personal medical records can be 
maintained confidentially and the proprietary interests of the HMOs protected, while still 
allowing for external researchers to reanalyze the data from studies which have been 
conducted through the Vaccine Safety Datalink. As a result, CDC has developed a data 
sharing process operated by the National Center for Health Statistics in collaboration with 
the National Immunization Program, which is designed to allow independent researchers 
to replicate or conduct a modified analysis of a previous VSD study, while maintaining 
the confidential and proprietary nature of the data. 

Institute of Medicine Immunization Safety Review Committee 

Another critical part of our vaccine safety efforts is the objective, scientific evaluation of 
safety concerns by independent experts. In collaboration with NIH and other U.S. Public 
Health Service agencies, CDC requested the Institute of Medicine (IOM), one of the 
world’s predominant medical organizations, to conduct independent reviews by 
objective, highly qualified scientific experts to determine: 1) whether the available 
scientific information tends to show, or does not tend to show, vaccines playing a role in 
causation; 2) the level of public health priority the concern should receive; and, 3) 
recommendations for research. The IOM Immunization Safety Review Committee has 
released reports on STET, Multiple Immunizations and Immune Dysfunction, and most 
recently Vaccines and Autism CDC has initiated a broad range of studies to address 
recommendations made by the IOM Immunization Safety Review Committee. 

In October 2001, the IOM Immunization Safety Review Committee published a report on 
the possible association between thimerosal-containing vaccines and neurodevelopmental 
disorders. In this report, the IOM concluded “that the evidence is inadequate to accept or 
reject a causal relationship between exposure to thimerosal from childhood vaccines and 
the neurodevelopmental disorders of autism, ADHD (attention deficit hyperactivity 
disorder), and speech or language delay.” The IOM made several recommendations 
regarding future research studies including several epidemiological studies. They 
recommended: 
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• Case-control studies examining the potential link between 
neurodevelopmental disorders and thimerosal-containing vaccines; 

• Further analysis of neurodevelopmental outcomes in several cohorts of 
children outside the U.S. who participated in a clinical trial of DTaP 
vaccine; and, 

• Conducting epidemiological studies that compare the incidence and 
prevalence of neurodevelopmental disorders before and after the removal of 
thimerosal from vaccines. 

In May 2004, the IOM Immunization Safety Review Committee updated its conclusions and 
recommendations regarding vaccines and autism based on the additional studies that had been done on this 
topic since 2001 . The IOM Immunization Safety Review Committee’s most notable conclusions regarding 
thimerosal-containing vaccines were: 

• thimerosal-containing vaccines are not associated with autism; 

• hypotheses regarding a link between autism and thimerosal-containing vaccines 
lack supporting evidence and are only theoretical; and, 

• future research to find the cause of autism should be directed toward other 
promising lines of inquiry that are supported by current knowledge and evidence 
and offer more promise for providing an answer. 

The Committee also made a number of recommendations in the areas of policy, 
surveillance, and epidemiologic research, clinical studies, and communication in regard 
to thimerosal-containing vaccines, including: 

• the Committee did not recommend a policy review of the current schedule and 
recommendations for the administration of routine childhood vaccines based on 
hypotheses regarding thimerosal and autism; 

• the Committee recommended that cost-benefit assessments regarding the use of 
thimerosal-containing versus thimerosai-ffee vaccines and other biological or 
pharmaceutical products, whether in the United States or other countries, should 
not include autism as a potential risk; and. 
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• the Committee recommended developing programs to increase public 

participation in vaccine safety research and policy decisions and to enhance the 
skills and willingness of scientists and government officials to engage in 
constructive dialogue with the public about research findings and their 
implications for policy development. 

The Committee has made helpful recommendations about policy and research in the areas 
of vaccine safety and autism. These will be considered in depth by the Public Health 
Service (PHS) agencies and their advisory bodies. At this time, CDC is making no 
changes to the current childhood immunization schedule and recommendations based on 
hypotheses regarding vaccines and autism. 

Vaccine Safety Studies 

CDC takes the issue of vaccine safety very seriously and therefore undertook several 
studies that addressed the IOM recommendations from the 2001 report: 

The first study, the Thimerosal Screening Analysis in the Vaccine Safety Datalink (VSD) 
project, was started in the fall of 1999. The VSD, described earlier, was used to screen 
for possible associations between exposure to thimerosal-containing vaccines and a 
variety of renal, neurologic and developmental problems. In the first phase of this study, 
the CDC used data from the 2 VSD HMOs with automated outpatient data (where more 
subtle effects of mercury toxicity might be seen). In phase I, an association between 
cumulative exposure to thimerosal and tics was found at one HMO. At the other HMO, 
slightly increased risks of language delay were found but there was no increased risk of 
tics. In the second phase of the investigation, CDC investigators examined data from a 
third HMO with similar available automated vaccination and outpatient databases to see 
if these findings could be replicated. Analyses of these data using the same methods as 
the first study did not confirm results seen in the first phase. I should note for the 
committee that it is not uncommon to find associations between health outcomes and an 
exposure of interest when multiple different health outcomes are assessed. To determine 
if those associations are real or occur by change, the usual scientific approach is to 
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conduct other studies to confirm or not confirm the initial results. 1 also want to note that 
a statistically significant relationship between autism and thimerosal was not found in any 
of CDC’s analysis of the VSD data. The findings from this study were published in the 
journal Pediatrics in November 2003. 

CDC and VSD researchers remain committed to clarifying the results encountered during 
the VSD Screening Analysis; therefore, a Thimerosal and Neurodevelopmental Disorders 
(NDD) Follow-Up Study is being conducted. This second study will be designed to 
assess whether preliminary results from automated data used in the Thimerosal Screening 
Analysis can be confirmed using objective neuropsychological testing. The study will 
focus on the conditions found in the first screening analyses and other important 
neurodevelopmental disorders, including language and speech delays and ADHD. The 
design of the new study will address the main drawback of the Thimerosal Screening 
Analysis, which was that children were not objectively assessed on the 
neurodevelopmental disorders of interest. The various VSD HMOs categorize 
neurodevelopmental disabilities in different ways, provide different services for these 
disorders, and often refer children out of the health care network when they are identified 
with these particular disorders. 

The Thimerosal and NDD Follow-Up Study will examine approximately 1,100 children 
between the ages of seven and nine years of age randomly selected from four VSD 
HMOs based on thimerosal exposure during the first seven months of life. All 1,100 
children will be assessed using a standardized set of neuropsychological test batteries. 

The proposal for this study was presented to a panel of external consultants including a 
consumer representative in March of 2001 . The panel of external consultants continues to 
provide individual input into the design and the conduct of the study. Data collection is 
nearing completion. The neuropsychological testing of the children has been completed 
and currently their medical records are being reviewed. The preliminary study results 
should be available for review by the external consultants by the spring of 2005. 


7 



26 


Several additional studies are being planned to address additional issues raised by the 
IOM. These include: 

The Vaccine Safety Datalink Thimerosal and Autism Study is a case-control study that 
will begin data collection this fall and will complement the Thimerosal and NDD Follow- 
Up Study. Autism cases identified through review of automated medical records from 
three VSD HMOs will be assessed objectively by using standardized autism assessment 
tools. Three controls per case will be selected from the same HMOs. 

CDC is also funding a follow-up study of a group of Italian children who had participated 
in a prior DTaP trial in the 1990’s in which thimerosal exposure was randomly allocated. 
A pilot study has determined the feasibility of recruiting these participants for a follow- 
up study of neurodevelopmental outcomes. The children will be evaluated using a 
similar test battery as in the Thimerosal and NDD Follow-Up Study. Testing of children 
for the main study will begin this fall. 

Two other studies are being planned to examine changes over time in the diagnosis of 
neurodevelopmental delays including autism. These studies use inpatient and outpatient 
discharge diagnoses to compare rates of these conditions over time with changes in levels 
of thimerosal in recommended childhood vaccines. Because recommendations for the 
removal of thimerosal from vaccines did not occur until 1999, several years of data 
following the removal of thimerosal are necessary for these comparisons to be made. 
Thus, results will not be available until 2006 or later. 

BENEFITS OF VACCINES 

While we remain vigilant to assure the safety of vaccines, we must also remember that 
vaccines benefit the public by protecting persons from infectious diseases and their 
consequences e.g. liver cancer. Continued high U.S. vaccination rates are crucial to 
prevent the spread of diseases such as measles, pertussis (whooping cough) and rubella 
among U.S. children. Current measles coverage is approximately 91 percent in children 
19-35 months old and about 97 percent at school entry, and only about 100 cases of 
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measles have been reported per year; many of the cases are imported; and ongoing 
indigenous transmission of measles no longer occurs. From 1989-9! , a measles epidemic 
in the United States led to more than 55,000 cases of measles and more than 1 1,000 
hospitalizations, with 123 deaths in three years. Before this epidemic, vaccination 
coverage was estimated at 61-66 percent nationally and at 51-79 percent in 15 major 
cities. These outbreaks stopped only when vaccination coverage increased. Thus, if pre- 
school coverage dropped by 25-30 percent below the current level, large measles 
outbreaks are likely to occur once again. Additionally, pertussis has continued to be a 
public health threat. For example, in 2003, there were 1 1,647 reported pertussis cases 
with 1 9 reported deaths. 

Vaccines are cited as one of the greatest achievements of biomedical science and public 
health in the 20th century. We can point to the remarkable success we have had in 
controlling numerous infectious diseases which used to be widely prevalent in the United 
States, including polio, measles, and pertussis. In fact, several of these vaccine- 
preventable infectious diseases are associated with developmental disabilities, including 
Haemophilus influenzae type b (Hib) and congenital rubella syndrome (CRS). Prior to 
routine immunization with Hib vaccine, of young children who developed Hib 
meningitis, 5 percent died and another 15 to 30 percent were left with residual brain 
damage leading to language disorders and mental retardation. 

The threats posed by vaccine-preventable diseases are known and real. The viruses and 
bacteria that cause vaccine-preventable diseases still circulate in the U.S. and around the 
world. Maintaining vaccination coverage and high levels of immunity are crucial to 
protect the U.S. population and to continue progress toward elimination of diseases that, 
at one time, caused millions of infections in the U.S. each year and that globally remain 
the leading causes of death. 
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CONCLUSION 

CDC remains committed to collecting accurate data on the prevalence of autism, 
conducting public health research on autism, and conducting studies on vaccine safety. 
Vaccines are one of our most valuable weapons against disease and have afforded us one 
of our proudest achievements in public health. Autism research and monitoring will 
continue to be high priorities for CDC. Such efforts will be essential in answering key 
questions about whether autism is increasing over time, determining the cause(s) of this 
condition, and ultimately developing prevention strategies. In addition to these critical 
efforts, we also realize the need to act on existing science to improve the lives of children 
already living with this condition by promoting developmental screening and 
intervention. We want each child to be bom healthy and to grow and develop to their full 
potential. 

Thank you, Mr. Chairman and Members of the Committee, for the opportunity to testify 
before you today. Dr. Boyle and I would be happy to answer any questions that you may 
have. 
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Mr. Burton. Thank you for your testimony. Everybody knows 
the value of vaccinations. And every time you testify, you tell us 
how valuable they’ve been. And we already know that. 

We’re not here to say that vaccinations aren’t important. They’re 
very important. They’ve given us the highest quality of life of any 
civilization in the history of mankind. That isn’t what we’re talking 
about. We’re talking about why they’re putting mercury in vaccina- 
tions and why it’s never been tested since 1929 when Lily devel- 
oped it. 

Mr. Egan. 

STATEMENT OF WILLIAM EGAN, PH.D., ACTING DIRECTOR, OF- 
FICE OF VACCINES RESEARCH AND REVIEW, CENTER FOR 
BIOLOGICS EVALUATION AND RESEARCH, FOOD AND DRUG 
ADMINISTRATION, DEPARTMENT OF HEALTH AND HUMAN 
SERVICES 

Mr. Egan. Mr. Chairman and members of the committee, I am 
Dr. William Egan, the Acting Director for the Office of Vaccines Re- 
search and Review of the Food and Drug Administration Centers 
for Biologies Research and Review. 

FDA’s Office of Vaccine Research and Review is responsible for 
the regulation and oversight of vaccines in the United States. On 
behalf of the FDA, I appreciate the opportunity to participate in 
this hearing as the committee explores the hypothesized link be- 
tween thimerosal in vaccines and autism. I want to assure the com- 
mittee, the public and the parents who are here today that FDA 
takes this issue and their concerns very seriously. 

As you know, vaccines have contributed to a significant reduction 
in many childhood diseases, such as diphtheria, polio, measles and 
whooping cough. It is now rare for American children to experience 
the devastating effects of these illnesses, and infant deaths due to 
these diseases have essentially disappeared in countries with high 
vaccination coverage, such as the United States. 

As a recent example, prior to the introduction of a vaccine in 
1985, an estimated 20,000 cases of invasive hemophilus influenza 
type A disease, primarily meningitis, occurred each year in the 
United States. Now because of widespread vaccination, the number 
of cases of invasive HIB disease have decreased by more than 98 
percent. In the United States, HIB disease had been the leading 
cause of acquired mental retardation. 

Although vaccines have contributed greatly to the health and 
well-being of our children, we must nonetheless be vigilant for any 
potential safety concerns that are related to these vaccines. In re- 
sponse to Section 413 of the Food and Drug Administration Mod- 
ernization Act of 1997, FDA conducted a review of, among other 
things, the use of thimerosal in childhood vaccines. This review led 
to the realization that some children, during the first 6 months of 
life, may receive amounts of ethylmercury from the preservative 
thimerosal in excess of EPA guidelines for methylmercury, while 
though not the guidelines for either the ATSDR or the FDA. 

Although there were no known risks from these levels of thimer- 
osal in vaccines, the Public Health Service, along with the Amer- 
ican Academy of Pediatrics and the American Academy of Family 
Physicians, thought that it was prudent to reduce childhood expo- 
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sure to mercury from all sources, including vaccines, whenever pos- 
sible. Consistent with this goal, FDA has encouraged and worked 
with manufacturers to develop new vaccines and new vaccine for- 
mulations that are either thimerosal-free or contain only trace 
amounts of thimerosal. 

We are pleased to report that FDA actions have resulted in a 
marked reduction in thimerosal exposure from vaccines. At this 
time, with the exception of the influenza vaccine, and I will address 
this vaccine in a moment, all of the routinely recommended pedi- 
atric vaccines, DTAP, hepatitis B, the pneumococcal conjugate vac- 
cine, IPV, the FIIB conjugate vaccine, MMR and varicella that are 
currently manufactured for the U.S. market are either thimerosal- 
free or contain only trace amounts of residual thimerosal. 

As just noted, the exception is the inactivated influenza virus 
vaccine that has only recently been recommended for routine use 
in a pediatric population 6 months through 23 months of age. FDA 
has approved two preservative-free formulations of the inactivated 
influenza vaccine containing only a trace of mercury from thimero- 
sal. One of these formulations is approved for use in the pediatric 
population. The other is not, it’s for children above the age of 4. 
The two licensed manufacturers of the injectable form of the vac- 
cine also do market this product in a thimerosal preservative-con- 
taining formulation. 

The reduction or elimination of thimerosal was in principle 
achievable because over time, it has been possible to replace multi- 
dose vials with single dose vials which do not require a preserva- 
tive. Prior to this initiative to reduce or eliminate thimerosal from 
childhood vaccines, the maximum cumulative exposure to mercury 
as ethylmercury via the routine pediatric vaccinations during the 
first 6 months of life was approximately 187.5 micrograms. The 
vaccines with trace amounts of thimerosal licensed to date contain 
less than 1 microgram of mercury per dose. 

With the newly formulated vaccine, the maximum cumulative ex- 
posure during the first 6 months of life is less than 3 micrograms 
of mercury. This use of vaccines with no thimerosal or only trace 
amounts of thimerosal represents a greater than 98 percent reduc- 
tion from previous maximum exposure to young infants. A table 
listing vaccines, preservative contents and the manufacturers can 
be found on FDA’s Web site. 

Although not administered to children below the age of 6 months, 
the influenza vaccine could add an additional 25 micrograms of 
mercury during the first year of life if each of the two doses that 
were administered both contain thimerosal as a preservative. Since 
the FDA last appeared before the committee to discuss this issue, 
we have approved several vaccines, new vaccines that are either 
thimerosal-free or contain only a trace amount of thimerosal. 

These are Pediarix, which is a combination diphtheria, tetanus, 
toxoid and acellular pertussis vaccine with hepatitis B and inac- 
tivated polio vaccine. And this is manufactured by 
GlaxoSmithKline. Decovax, a tetanus and diphtheria toxoid ab- 
sorbed vaccine, for adult use, mainly for ages 7 and up, manufac- 
tured by Aventis Pasteur Inc. A diphtheria and tetanus toxoids DP 
vaccine for pediatric use, this is also manufactured by Aventis Pas- 
teur Inc. And a tetanus and diphtheria absorbed TB vaccine for 
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adult use manufactured by Aventis Pasteur Ltd. In addition, a live 
attenuated influenza virus vaccine that is thimerosal-free, Flu 
Mist, that was manufactured by Metamune, was licensed in 2003. 

The Immunization Safety Committee of the Institute of Medicine 
has completed two reviews of studies addressing a potential link 
between thimerosal-containing vaccines and autism that are rel- 
evant to this hearing today. The first IOM review was conducted 
in 2001. In 2001, based on the data then available, the IOM con- 
cluded that the body of data was inadequate to either accept or re- 
ject a causal relationship between thimerosal-containing vaccines 
and neurodevelopmental disorders, including autism. 

The committee, prompted by an accumulation of new data, re-re- 
viewed this issue of the potential causal relation between thimero- 
sal-containing vaccines and autism in 2004. Based on a review of 
the full body of data, which included epidemiological studies from 
the United States, Denmark, Sweden and the United Kingdom, the 
committee concluded, “Thus, based on this body of evidence, the 
committee concludes that the evidence favors rejection of a causal 
relationship between thimerosal-containing vaccines and autism.” 

The FDA has succeeded in reducing children’s exposure to mer- 
cury from vaccines during the first 6 months of life. It continues 
toward reducing everyone’s thimerosal exposure through vaccines. 
With the exception of the inactivated influenza vaccine, which just 
this year was added to the list of routinely recommended pediatric 
vaccines, all routinely recommended licensed pediatric vaccines 
that are currently being manufactured in the United States now 
contain no thimerosal or only trace amounts of thimerosal. FDA, 
together with our colleagues within the other HHS agencies, will 
continue to study data relating to the incidence and etiology of au- 
tism. 

I would be happy to respond to any questions from the commit- 
tee. 

[The prepared statement of Dr. Egan follows:] 
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Introduction 

Mr. Chairman and Members of the Committee, I am Dr. William Egan, Acting Director, 
Office of Vaccines Research and Review (OVRR), of the Food and Drug Administration’s 
(FDA or the Agency) Center for Biologies Evaluation and Research (CBER). CBER’s 
Office of Vaccines Research and Review is responsible for the regulation and oversight of 
vaccines in the United States. On behalf of FDA, I appreciate the opportunity to participate 
in this hearing as the Committee explores the hypothesized link between thimerosal in 
vaccines and autism. I want to assure the Committee, the public and, the parents who are 
here today, that FDA takes their concerns very seriously. 1 will take this opportunity to 
explain FDA’s ongoing efforts to ensure that vaccines in the U.S. are safe and effective. 

As you know, vaccines have contributed to a significant reduction in many childhood diseases 
such as diphtheria, polio, measles, and whooping cough. It is now rare for American children 
to experience the devastating effects of these illnesses and infant deaths due to these diseases 
have essentially disappeared in countries with high vaccination coverage, such as the U.S. 

As a recent example, prior to the introduction of a vaccine in 1 985, an estimated 20,000 cases 
of invasive Haemophilus influenzae type b (Hib) disease, primarily meningitis, occurred each 
year in the U.S. Now, because of widespread vaccination, the number of cases of invasive 
Hib disease has decreased by more than 98 percent; in the U.S., Hib disease was the leading 
cause of acquired mental retardation. Although vaccines have contributed greatly to the 
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health and well being of our children, we must nonetheless be vigilant of any potential safety 
concern related to vaccines. 

Thimerosal Reduction in Vaccines 

In response to Section 413 of the Food and Drug Administration Modernization Act 
(FDAMA) of 1997, FDA conducted a review of, inter alia, the use of thimerosal in childhood 
vaccines. This review led to the realization that some children, during their first 6 months of 
life, might receive amounts of ethylmercury, from the preservative, thimerosal, in excess of 
the Environmental Protection Agency’s guidelines for methylmercury, although not the 
Agency for Toxic Substances and Disease Registry or FDA guidelines. Although there were 
no known risks from these levels of thimerosal in vaccines, the Public Health Service, along 
with the American Academy of Pediatrics and the American Academy of Family Physicians 
felt that it was prudent to reduce childhood exposure to mercury from all sources, including 
vaccines, as feasible. 

Consistent with this goal, FDA has encouraged and worked with manufacturers to develop 
new vaccines and new vaccine formulations that are either thimerosal-free or contain only 
trace amounts of thimerosal as a preservative. 

We are pleased to report that FDA actions have resulted in a marked reduction in thimerosal 
exposure from vaccines. At this time, with the exception of the influenza vaccine - and I will 
address this vaccine in a moment, all of the routinely recommended licensed pediatric 
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vaccines (DTaP, Hepatitis B, pneumococcal conjugate, IPV, MMR, and varicella) that are 
currently manufactured for the U.S. market are either thimerosal-free or contain only trace 
amounts of thimerosal. As just noted, the exception is the inactivated influenza virus vaccine 
that has only recently been recommended for routine use in a pediatric population, 6 months 
through 23 months of age. FDA approved two preservative-free formulations of the 
injectable influenza vaccine containing only a trace of mercury from thimerosal. One of 
these formulations is approved for use in the pediatric population. The two licensed 
manufacturers of the injectable influenzae vaccine also market their product in a thimerosal 
preservative-containing formulation. 

The reduction or elimination of thimerosal was, in principle, achievable because over time it 
was possible to replace multi-dose vials with single dose vials, which do not require a 
preservative. 

Prior to this initiative to reduce or eliminate thimerosal from childhood vaccines, the 
maximum cumulative exposure to mercury as ethylmercury via routine childhood 
vaccinations during the first 6 months of life was approximately 187.5 micrograms. The 
vaccines with trace amount of thimerosal licensed to date contain less than 1 microgram of 
mercury per dose. With the newly formulated vaccines, the maximum cumulative exposure 
during the first 6 months of life is less than three micrograms of mercury. This use of 
vaccines with no or only trace amounts of thimerosal represents a greater than 98 percent 
reduction from previous maximum exposure in young infants. A table listing vaccines. 
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preservative contents and manufactures and can be found on FDA’s website: 
www.fda.gov/cber/vaccme/thimerosal.htm. Although not administered to children below the 
age of 6 months, the influenza vaccine could add an additional 25 micrograms of mercury 
during the first year of life, if each of the two doses contains thimerosal as a preservative. 
Since FDA last appeared before the Committee to discuss this issue, we have approved the 
following vaccines that are either thimerosal-ffee or contain only a trace amount of 
thimerosal: 

• Pediarix: Diphtheria & Tetanus Toxoids & Acellurlar Pertussis Vaccine Adsorbed, 
Hepatitis B and Inactivated Poliovirus Vaccine Combined manufactured by 
GlaxoSmithKline Biologies. 

• DECAVAC: Tetanus and Diphtheria Toxoids Adsorbed (Td), for adult use 
manufactured by Aventis Pasteur, Inc. 

• Diphtheria and Tetanus Toxoids Adsorbed (DT), for pediatric use, manufactured by 
Aventis Pasteur, Inc. 

• Tetanus and Diphtheria Toxoids Adsorbed (Td) for adult use, manufactured by 
Aventis Pasteur Ltd. 

In addition, a live-attenuated influenza vaccine that is thimerosal free, FluMist, manufactured 
by Medlmmune, was licensed in 2003 for those 5-49 years of age. 

Institute of Medicine (TOM) Review 

The Immunization Safety Review Committee of the Institute of Medicine (IOM) completed 
two reviews of studies addressing a potential link between thimerosal containing vaccines and 
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autism that are relevant to this hearing today. The first IOM review was conducted in 2001 . 
In 2001, based on the data then available, the IOM concluded that the body of data was 
inadequate to either accept or reject a causal relationship between thimerosal-containing 
vaccines and neurodevelopmental disorders, including autism. The Committee, prompted by 
the accumulation of considerable new data, re-reviewed this issue of a potential causal 
relationship between thimerosal-containing vaccines and autism in 2004. Based on a review 
of this full body of data, which included epidemiological studies from the United States, 
Denmark, Sweden, and the United Kingdom, the Committee concluded: “Thus, based on this 
body of evidence, the committee concludes that the evidence favors rejection of a causal 
relationship between thimerosal-containing vaccines and autism.” 

Conclusion 

FDA has succeeded in reducing children’s exposure to mercury from vaccines during the first 
6 months of life and continues to work toward reducing everyone’s thimerosal exposure 
through vaccines. With the exception of the inactivated influenza vaccine, which just this 
year was added to the list of routinely recommended pediatric vaccines, all routinely 
recommended licensed pediatric vaccines that are currently being manufactured for the U.S. 
market contain no thimerosal or only trace amounts of thimerosal. FDA, together with our 
colleagues within the other Health and Human Service agencies, will continue to study data 
relating to the incidence and etiology of autism. 

I would be happy to respond to any questions. 
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Mr. Burton. Thank you, Dr. Egan. 

You quoted the IOM study. I understand there were 14 or 15 
studies that were included in that research that they did. One was 
from Denmark. The government of Denmark, as I understand it, 
administers these vaccines over there. And if they admitted that 
there was a problem with the mercury in the vaccines, the govern- 
ment could be held liable, is that not correct? 

Mr. Egan. I don’t know what the liability issue is. 

Mr. Burton. Well, in any event, they have a vested interest in 
it. There were five studies that were pretty much discounted by 
reputable groups that said that there was a causal relationship be- 
tween the mercury in vaccines and autism that were discounted by 
the IOM. It has been the opinion of not only myself but other Mem- 
bers that the pharmaceutical industry has a great deal of influence 
on a lot of these decisions. 

And as a result, we continue to see reports come out saying, oh, 
there’s no relationship between the mercury in vaccines and au- 
tism. And yet we’ve gone from 1 in 10,000 children that are autistic 
to, according to CDC, 1 in 166. Is that not correct, Dr. Wharton? 

Dr. Wharton. Yes, in our written testimony, it’s 2 to 6 per 1,000 
in our recent study in Atlanta. 

Mr. Burton. Two to six per thousand, yes. 

Dr. Wharton. Yes. 

Mr. Burton. Well, it was 1 in 10,000 before. And according to 
what we got from CDC, it’s 1 in 166 now. 

Dr. Wharton. That’s for all autism spectrum disorders, for au- 
tism, a report that was published last year was 3 per 1,000. 

Mr. Burton. Would you find the difference between the 1 in 166 
and the 2 in 1,000? 

Dr. Wharton. Find the difference? 

Mr. Burton. Yes, what’s the difference? 

Dr. Wharton. The one includes a much narrower definition of 
autism. The other one includes pervasive developmental disorders 
and other issues, such as Asperger’s syndrome. 

Mr. Burton. Sounds like to me you’re mincing words. The fact 
is, more and more kids are being damaged and becoming autistic, 
is that not correct? 

Dr. Wharton. The rate of autism does appear to be higher than 
it was, as you mentioned earlier. 

Mr. Burton. Is mercury considered a toxic substance? 

Mr. Egan. Yes. 

Mr. Burton. It is? 

Mr. Egan. Yes. 

Mr. Burton. Is it considered a toxic substance? 

Dr. Wharton. Yes. 

Mr. Burton. Do we still allow it to be put into thermometers? 
Do we put it into thermometers any more? I remember when we 
were kids, we didn’t know better, we’d play with that mercury. Is 
it available like that any more? 

Mr. Egan. I actually don’t know. I don’t think I’ve seen them. 

Mr. Burton. The answer I think is no. 

Mr. Egan. I think they’re in the water pressure rises, but I’m not 
sure. 
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Mr. Burton. Well, that may be. I know I have a friend that 
works in the things that set the heat in your house, and they’re 
going to try to get the mercury out of those, because it’s toxic, and 
because they put it in landfills when they don’t work and it gets 
into the water system and the water supply and it leaches into peo- 
ple through the water. And we just got the report from the Great 
Lakes, I think, that there are unsafe levels of mercury in our 
water. 

So mercury is a toxic substance. And you keep talking about thi- 
merosal. We’re talking about mercury. Mercury is a part of the thi- 
merosal. So when we talk about, when you give your testimony, I’d 
just as soon you say mercury instead of thimerosal. Thimerosal is 
a way to kind of cover up that it contains mercury. 

What level is safe? You gave us an amount, Dr. Egan. What level 
is safe? 

Mr. Egan. I can only quote the different guidelines that have 
been put forth on the basis of the number of studies. 

Mr. Burton. What studies? 

Mr. Egan. That were conducted by the studies in the Seychelles, 
studies that were in the Faroe Islands, estimates from accidental 
mercury exposures. 

Mr. Burton. So what level is safe? 

Mr. Egan. Well, there are various levels for different purposes. 

Mr. Burton. Does it vary from person to person because of their 
ability to reject or live with it? 

Mr. Egan. Yes, there are certainly differences between people 
and between a developing fetus and a child. 

Mr. Burton. So there’s really no real scientific evidence that 
says, this amount of mercury in a person’s body is safe and this 
amount is not safe from person to person? 

Mr. Egan. Well, I guess, yes, the guidelines that the EPA got 
were 0.1 micrograms of mercury per kilogram of body weight per 
day. 

Mr. Burton. That’s kind of subjective, though, isn’t it? I mean, 
I don’t understand how they came up with that. 

Mr. Egan. Well, from the studies that they did, looking for ab- 
normalities or where, developmental abnormalities or behavioral 
abnormalities. And based on those ranging studies that were unfor- 
tunately the result of accidents and looking for what the damage 
of thimerosal was, they got this level which they said was a level, 
their reference dose, which is the dose that they felt 

Mr. Burton. They felt. 

Mr. Egan [continuing]. Could be taken into the body every day 
over a lifetime with no observed effect. 

Mr. Burton. Has thimerosal ever really been tested? Has thi- 
merosal ever been tested by our health agencies? 

Mr. Egan. Only in those early tests that you know of that were 
done by Lily. 

Mr. Burton. When was that? That was done in 1929. Let’s fol- 
lowup on that. In 1929, they tested this on 27 people that were 
dying of meningitis. All of those people died of meningitis, so they 
said there was no correlation between their death and the mercury 
in the vaccines. That is the only test that’s ever been done on thi- 
merosal that I know of. Can you think of any other? 
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Mr. Egan. No, in people, no. Except for accidental exposures over 
time. 

Mr. Burton. So we have mercury that’s being put into people’s 
bodies in the form of this preservative, and has been since the 
1930’s, and it’s never been tested by our health agencies. And yet 
you folks come here and you testify that there’s no conclusive evi- 
dence, and the IOM says, they favor, get this, they don’t say they’re 
sure, they say they favor rejection of a causal relationship between 
mercury and autism and other neurological disorders. Nobody ever 
gives a categorical statement, that no, mercury does not cause this, 
no, it doesn’t. And that’s because you can’t do it. 

So why in the world are we even putting a little bit of it in vac- 
cinations? Why are we doing that? Why? Can’t we create single 
shot vials of these various vaccinations that does not require mer- 
cury being put in them? Can we come up with another preserva- 
tive, a way to preserve these vaccinations so they don’t put the 
toxic chemical mercury into our bodies? 

Mr. Egan. I can’t speak to finding another preservative. That’s 
a very, very difficult issue. And I don’t know if it’s possible to find 
something that works as well to replace thimerosal. 
Tuthemoxyethanol seems to work in some cases. 

Mr. Burton. How about if you 

Mr. Egan. We are diligently working, as we have testified today 
and previously, toward eliminating thimerosal mercury from vac- 
cines as quickly as can be done. But there are many issues that 
are involved in doing this. If we were to say tomorrow that all vac- 
cines, for example, all flu vaccines could only be administered in 
single dose syringes or single dose vials, the capacity to fill those 
does not exist. 

Mr. Burton. Well, you know, right now we have a new vaccine 
that’s being tested on people below the age of 50 that doesn’t con- 
tain thimerosal that you administer through your nose. It’s not 
even a shot. Are you familiar with that? 

Mr. Egan. Yes, that’s the vaccine that I spoke of. 

Mr. Burton. Does it contain mercury? 

Mr. Egan. No, that’s thimerosal-free. 

Mr. Burton. Yes. So you can do it. Now, let me ask you, do we 
have a 

Mr. Egan. And other manufacturers are working toward that, 
and have put out the vaccines that are thimerosal reduced. 

Mr. Burton. The vaccines that we have in the marketplace that 
are now thimerosal-free, do we have vaccines that were made with 
thimerosal that does the same thing that’s still on the shelves that 
doctors are using? 

Mr. Egan. If I understand your question 

Mr. Burton. In other words, there’s a shelf life. 

Mr. Egan. Yes, are there any of the routinely recommended pedi- 
atric vaccines that should be on the shelf now, the answer is no. 
To the best of my knowledge, they’ve all gone past their expiration 
date. 

Mr. Burton. They’ve all gone past it, so there’s none on the 
shelves? 

Mr. Egan. I was actually somewhat surprised with your opening 
comment, and I would certainly like to know 
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Mr. Burton. I’ve been told that there are some children’s vac- 
cines that are still being utilized that contain mercury that now are 
being produced mercury-free. And you’re saying that’s not so? 

Mr. Egan. Unless you mean trace amounts of thimerosal. 

Mr. Burton. Wait a minute, hold it. I don’t want to monopolize 
this, I want to let my colleagues answer questions and we’ll come 
back. 

Mr. Egan. But I would appreciate 

Mr. Burton. What is a trace amount? 

Mr. Egan. We define that as meaning less than 1 microgram of 
mercury per dose. 

Mr. Burton. OK. Now, my grandson got nine shots in 1 day, 
seven of which contained mercury. So if he got the very small 
amount, he’d be getting maybe 9 micrograms, right? 

Mr. Egan. No, much less than that. Because the maximum that 
we calculate that a child could receive now during the first 6 
months of life is somewhat less than 3. A number of these vaccines 
with defined trace as less than 1, some of them have considerably 
less than 1. 

Mr. Burton. But that amount of mercury would not do any neu- 
rological damage to anybody? 

Mr. Egan. Not according to any guideline. 

Mr. Burton. No, no, no, no. I want you to say yes or no. 

Mr. Egan. I do not believe so. 

Mr. Burton. You do not believe so. I didn’t say believe. Can you 
say to me right now that amount of mercury being injected into a 
baby will not hurt it? 

Mr. Egan. It’s impossible to make those categorical statements 
with 100 percent 

Mr. Burton. That’s right. So it is possible that the amount of 
mercury that’s being injected, even in trace amounts, could damage 
a child neurologically, right? 

Mr. Egan. I don’t think it has that capacity, no. We can argue. 

Mr. Burton. I know, but you don’t think it is, but you can’t say 
categorically, can you? 

Mr. Egan. Do I have evidence for every single child, for every 
possible dose, the answer is no. 

Mr. Burton. There you go. Let me yield to Ms. Watson, and I’d 
like to ask a few more questions after my colleagues ask questions. 

Ms. Watson. Thank you. In the State of California, we had prop- 
osition 65 a decade ago that the kinds of toxins that are available 
in the environment, and the goal of establishing the list was to be 
sure we diminish the risks that citizens are under by being exposed 
to these toxics. Mercury is at the top of the list, and I understand 
that WHO had an international ruling that mercury should come 
out of all thermometers. 

Congressman Burton and I have sponsored H.R. 1618 to phase- 
out mercury-based fillings and to ban their use immediately for 
children and pregnant women. As far as can be determined, based 
on scientific evidence at this point that even trace elements can do 
harm in the fetus, and I understand mercury is biocumulative. So 
what are the safe dosages are, the safe amounts to use in dental 
amalgams or fillings? Can either one of the three, any of you re- 
spond? 
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Mr. Egan. Unfortunately, we were not aware that this hearing 
was also going to go into dental amalgams, or else it would have 
been possible for us to have somebody from the Center for Medical 
Devices. 

Ms. Watson. Let’s talk about mercury. Mercury’s infusion into 
the body, what are the safe amounts? Do you have any idea? 

Mr. Egan. Well, the EPA guidelines where they said there 
should be no adverse effect if continuously received over a lifetime 
was 0.1 microgram per kilogram of body weight per day. That was 
designed to protect the developing fetus, which they felt, and I 
think rightly so, was much more sensitive to any potential harm. 
The ATSDR and FDA standards, guidelines are somewhat higher. 

Ms. Watson. If we know and we have empirical evidence that 
mercury is very toxic to the human body and to the environment, 
the exposure of mercury creates a real challenge for us, why is it 
that we don’t eliminate it from all products that are ingested or 
used internally? And we have a whole different set of issues, the 
external, getting rid of mercury. Why is it that we still use trace 
amounts or larger amounts, thimerosal, why do we use it in other 
products? We’ll just leave dental amalgams on the table for the 
time being. 

Mr. Egan. OK, thank you. Well, certainly for the vaccines and 
the use of thimerosal, we have been working diligently to remove 
thimerosal from these products as quickly as we can. It’s not pos- 
sible to do these overnight. If one wants to develop a process, a 
manufacturing process that’s completely preservative free, one has 
to develop a new manufacturing process and validate it, present 
that data to FDA, have it reviewed. 

If we talk about removing the thimerosal at the end, or not get- 
ting it, there are a number of issues about the quality of the prod- 
uct and the nature and quality of the product having done this. 
Data have to be generated and submitted to FDA and these need 
to be reviewed. 

All of this switchover takes time. Moreover, the primary way 
that, you know, we haven’t been able to find, or there aren’t very 
good alternative preservatives, the non-mercury containing ones. 
So what people have done, the manufacturers have done, is pri- 
marily switch to single dose files or prefilled syringes, which do not 
require a preservative. The preservative is needed because you go 
into the vial many times, it can be bacterially contaminated and 
then you get bacterial infections. So it’s to prevent that, that the 
preservative is there. 

But switching over to these single dose vials, preservative-free, 
again requires validating that these can be filled aseptically. Be- 
cause we don’t want to create other problems. Moreover, the capac- 
ity to put these many doses of vaccines in these single does vials 
of syringes doesn’t exist at the moment, although manufacturers 
are working toward that. 

So we do have some vaccine out there now that’s thimerosal-free. 
There was last year for the pediatric population. There is this year 
for the pediatric population. Much of it goes unsold. The uptake is 
not as high as I would like. 

But we’re working toward this goal in the face of these number 
of studies that say that there are no effects of thimerosal in vac- 
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cines on neurodevelopmental disorders. But because, as you and 
Chairman Burton have pointed out, it is a neurotoxin and we are, 
the public health service is committed to removing it whenever pos- 
sible. As you said, and California has done 

Mr. Burton. If the gentlelady would yield, the IOM report that 
was done that you quoted a while ago, weren’t there five studies 
that they discounted, five studies they discounted that said that 
thimerosal was a contributing factor to neurological disorders, in- 
cluding autism? 

Mr. Egan. Well, they looked at all the studies that were 

Mr. Burton. I’m just asking, weren’t there five that they dis- 
counted from various sources that did conclude that autism was 
caused by the mercury in vaccine? 

Mr. Egan. I don’t know if discounted is the right word to use. 
They looked at all the studies, some they felt I think were more 
credible than others. I think we’ll need to have 

Mr. Burton. Let me just say that there were five studies that 
did say there was a connection between the mercury and neuro- 
logical disorders, including autism. There were five, they dis- 
counted those. 

Thank you for yielding. 

Ms. Watson. Do you remember mercurochrome? 

Mr. Egan. Sure. We used it all the time. 

Ms. Watson. Yes, I did too, as a child. 

Mr. Egan. Every cut got it. 

Ms. Watson. How long did it take to remove it from the Amer- 
ican market? I know you can get it in foreign countries. How long 
did it take to declare that mercurochrome was toxic and have it re- 
moved? 

Mr. Egan. That’s something regulated by our Center for Drugs. 
I’ll have to get back to you on the status of what that was, when 
it was removed and for what reason. 

Ms. Watson. We know the statutes, I just wanted to know the 
length of time. You don’t have the answer so let me move on. 

Mr. Egan. Someone else would have to answer that for you. 

Ms. Watson. I don’t know why the process takes so long, when 
we know, I mean, intellectual honesty tells us that mercury, if it 
is ingested, has a negative effect on the body. If we know that, why 
doesn’t CDC or FDA move toward as quickly as possible trying to 
remove it from use? Anyone want to speculate on that? 

Mr. Egan. I’d be happy to take a shot. I think we are. And we, 
the CDC and the manufacturers 

Ms. Watson. That gives me some hope. 

Mr. Egan. I think we’ve done pretty good with all the pediatric 
vaccines and now we’re talking about flu. But as was mentioned 
before, this is a very devastating disease. Now 

Ms. Watson. We’re not talking about the disease. Let me ask the 
question. Can you respond why it’s taking so long when we know 
the level of toxicity of mercury to have our leading agencies come 
out and say, our goal is to remove it from all these products? 

Mr. Egan. The first issue is, thimerosal is in there during the 
manufacturing process. I’ll just talk about one of the companies. 
We need about 100 million doses of flu vaccine per year in the 
United States. Now, when they take the thimerosal out at the end, 
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they lose about 30 percent of that, a third of that. So that would 
mean that if we said we could only have the thimerosal-reduced 
vaccine, containing a trace, we would have much, much less vac- 
cine available, maybe 70 million doses instead of 100 million doses. 

The second issue is even if we had all of this thimerosal-reduced 
vaccine containing only the traces, they don’t have the capacity at 
this time to put it into the single dose vials and syringes, so they 
couldn’t get it out. 

Ms. Watson. Who doesn’t? 

Mr. Egan. The manufacturers. They are addressing that, they 
are building new plants, new manufacturing suites. They are devel- 
oping new manufacturing processes that don’t require thimerosal 
in them. And we do have some of them now, the thimerosal-re- 
duced vaccine out there. And as Mr. Burton just noted, we also 
have the inactivated, I’m sorry, the live attenuated vaccine, which 
has none. 

And we are going there. But developing these processes and vali- 
dating and building the plants and building the filling suites takes 
a considerable amount of time. 

Ms. Watson. My final question, where are the various agencies 
of Government that are involved in focusing on these products, 
what is your goal? What would you like to see? What would you 
like to promote, those of you that are involved? I think there are 
a set of facts already known about mercury as an ingredient in any 
substance, any product. What are you aiming for, what would you 
like to see? 

Mr. Egan. What I have been aiming for and what I would like 
to see is only thimerosal-free products, both for children and 
adults. 

Ms. Watson. Very good. Because you see, that helps me in terms 
of being a policymaker, knowing where we need to go. And if I 
know that we have our various agencies of Government with us, 
then it encourages us to continue down this same way. Thank you 
very much, Mr. Chairman. 

Mr. Burton. Thank you. Before I yield to my colleague, let me 
just say that I was chairman of the full committee for 6 years. I 
have now been chairman of this subcommittee for 2 years. That’s 
8 years. We’ve been talking about this since I first started as chair- 
man, maybe 7 years ago. 

All I can say is, I don’t know how long it’s going to take. I hope 
it happens in my lifetime. You’re saying, well, you need to work to- 
ward that, for single shot vials, you need to work toward getting 
thimerosal out of these products, or mercury out of these products. 
We’ve been after this now for 8 years. 

Now, progress is being made, but sometimes I feel like it’s pull- 
ing a wisdom tooth, where they get into your mouth with both feet 
and both hands and they’re in there jerking that tooth out and it’s 
just so hard to get it moving. Eight years, 7 years should be long 
enough. The manufacturers, with the technology that we have 
today, the quantum leaps that are being made in technology and 
industry, it seems to me they could have made this changeover. I 
think the main reason is money and I think the main reason is be- 
cause they’re concerned about the liability factor. 

Mr. Murphy. 
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Mr. Murphy. Thank you, Mr. Chairman. 

A few questions on some of the issues that were raised. Dr. 
Wharton, in your testimony you mentioned that for a period of 
time, only 61 to 66 percent of children would have received a vac- 
cine for measles. Was that the whole MMR group that they would 
have received? 

Dr. Wharton. That was predominantly as MMR, that is gen- 
erally the vaccine that was administered. 

Mr. Murphy. I’m sorry, I’m having trouble hearing you. 

Dr. Wharton. Yes, it is predominantly with MMR. 

Mr. Murphy. OK. Which means about a third of children did not 
receive them then. Was there a subsequent study which looked at 
that third that did not receive compared with the two-thirds that 
did receive it to see if there was a difference in incidence of autism 
related disorders? 

Dr. Wharton. During the period of time in which preschool im- 
munization coverage was low in the United States, most children 
did receive measles vaccine prior to school entry. So it wasn’t that 
the children remained unvaccinated forever, they simply weren’t 
vaccinated in a timely way. 

There have been a couple of studies done which have looked at 
differences in autism among MMR vaccinated and unvaccinated 
populations. In a study in Denmark, no difference was found in the 
rate of autism among children who received MMR vaccines com- 
pared to those who hadn’t. Our birth defect center also did a study 
looking predominantly at the timing of administration of MMR 
since again most children do receive the vaccine prior to school 
entry. There was no association found, there was not found to be 
a difference. 

Mr. Murphy. Dr. Boyle and Dr. Egan, do you agree with that? 

Dr. Boyle. Essentially the study that we did in our birth defects 
center indicated that there was no relationship between timing of 
the administration of MMR vaccine and autism. 

Mr. Murphy. What I’m concerned about here is you have groups 
here that, even if you have 90 percent of children getting it, you 
open up the issue that some children did not and some children 
did. Was there actually an epidemiological study which looked at 
children who never received any of these things? Is there a clini- 
cally, not just statistical, but clinically significant difference in au- 
tism spectrum disorders? 

Dr. Boyle. In our Denmark study, there were children who were 
not vaccinated at the time of followup, and there was not. So that’s 
probably the closest one. 

Mr. Murphy. The next question I have relates to maternal expo- 
sure. If mother has had exposure to mercury herself, either fillings 
or her vaccinations, etc., does that mercury accumulate in her sys- 
tem and is that passed on to her fetus? 

Mr. Egan. Maybe I can comment a little bit on what I know. 
This is not complete. There is mercury that will go to the develop- 
ing fetus. That’s why the EPA set their guidelines so low, to protect 
the developing fetus. 

The second thing is that mercury is excreted. 

Mr. Murphy. So it does not remain — there are a couple of things 
here and I understand EPA is looking at substances, fish and other 
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foods a mother may eat during pregnancy. But I’m wondering, if 
she had been exposed when she was a child, and things she ate, 
even if she stopped before pregnancy, does mercury accumulate in 
her system and is that passed on, even if that baby never was ex- 
posed to mercury, will the substance be passed on through her, 
from her own childhood? 

Mr. Egan. I don’t know the whole pharmaco 

Mr. Murphy. I only want you to speak to what you scientifically 
can verify. 

Mr. Egan. I don’t know, sir. 

Dr. Wharton. I know that we are doing some work in our Na- 
tional Center for Environmental Health on this issue in terms of 
looking at actual exposures from elemental mercury, which would 
be mercury from amalgams. 

Mr. Murphy. OK. And this is where we raise the question, if 
there was a link between mercury, that if there was some that she 
has from amalgams or from her own childhood, too, that could be 
important for us to find out if there are links there. Is it safe to 
say we don’t know this yet? 

Dr. Wharton. I would say it’s safe to say we don’t know. We’re 
conducting a very large study in a number of areas in the country 
and that would be one of the issues to address, those environ- 
mental sources of mercury, as well as medical sources. 

Mr. Murphy. Would that then confuse or confound any ability to 
draw conclusions then from what I mentioned before, that if there 
were children that did not receive MMRs and those that did, I’m 
wondering if it would confuse the results, being able to clearly de- 
lineate distinctions between those children who did or did not have 
autism spectrum disorders based upon exposure to mercury during 
immunizations? 

Dr. Wharton. Well, it is true that in many epidemiologic studies 
you’re unable to completely account for these other sources of expo- 
sures, because they’re very difficult to quantify or estimate, things 
that happened previously. But in order for it to influence the re- 
sults of the study, the exposure needs to be different in the vac- 
cinated and the unvaccinated group, if it’s randomly allocated it 
really shouldn’t affect the results much. And there is not any par- 
ticular reason to think that those exposures would have been dif- 
ferent among for instance, those families who vaccinated or did not 
vaccinate their child. 

Mr. Egan. You’ve all testified to the point that mercury is being 
removed from many vaccinations, so now there are more and more 
children being vaccinated with virtually no immunization exposure 
to that. That’s only a couple of years old now? How long has it 
been, in 2003 I think it was? 

Mr. Egan. Well, this started in 1999, when Merck produced the 
hepatitis B vaccine that’s given at birth, that they came out with 
their thimerosal-free version. Then in March 2000, 
GlaxoSmithKline, their versions of thimerosal-reduced. And these 
have been phasing in since 1999. You’re correct, it’s been the last 
couple of years where it’s been completely free. But it started de- 
creasing in 1999, 2000, 2001. 

Mr. Murphy. I know from my own clinical practice as a psycholo- 
gist sometimes you can begin to detect autism spectrum disorders 
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very early in a child’s life, one and a half or two in some cases, 
even younger. And some children you need to do it at later ages, 
4, 5, 6, etc., for the higher functioning Asperger’s types. Is someone 
conducting these studies now, following up these children, and do 
we have any preliminary results? 

Dr. Boyle. I would testify to the actual studies that we’ve done 
specifically to address vaccines in the center that I’m in, which is 
the National Center for Birth Defects and Developmental Disabil- 
ities, where we’re doing, as I mentioned before, a very large study 
to look at a number of different exposures. It would be vaccines but 
also maternal and other early life exposures. 

Mr. Murphy. We’ll be waiting for those results, then. 

Thank you, Mr. Chairman. 

Mr. Burton. Thank you, Representative Murphy. I just want to 
ask a couple more questions, then I’ll let you go. First of all, I’m 
sure you read the Wall Street Journal article yesterday. 

Mr. Egan. Yes, I actually did see that. 

Mr. Burton. Did you get a chance to read that? 

Mr. Egan. I saw the article. 

Mr. Burton. That’s good. We have people who will be testifying 
today that worked on those studies, which show problems with 
mercury in mice, administered in similar doses to human beings in 
a relatively consistent way. You said mercury is excreted? 

Mr. Egan. Yes. 

Mr. Burton. A lot? Because we were told by scientists who have 
been before this committee from around the world that mercury 
has a cumulative effect in the brain, it gets into the fatty tissues 
in the brain and it is difficult for it to be excreted once it gets into 
the brain and it has a cumulative effect. 

Mr. Egan. Yes, there is some accumulation, some 

Mr. Burton. So it isn’t all excreted. So if you get a whole bunch 
of shots, like if children get as many as, or were getting as many 
as 25 to 30 shots before they started to school, the mercury would 
accumulate even though some of it is excreted, right? 

Mr. Egan. You know, in the absence of any additional exposures, 
I don’t know that it’s not actually all excreted. The study the peo- 
ple did showed half times for ethylmercury, it was around 7, 8 
days, and for methylmercury it was around 30, 40 days. Those are 
the times at which half are eliminated. If there is some fraction 
that remains, I don’t know. 

Mr. Burton. Some others that we’ve had, other scientists from 
around the world who testified before the committee, it’s not a frac- 
tion, it’s a substantial amount. The Denmark study, you keep refer- 
ring to that Denmark study. The Denmark study, according to 
many of the experts that we’ve had before the committee, not you 
folks, but many of the experts say that is a flawed study, and there 
were 14 different studies that the IOM used to come up with their 
last analysis. Five of the studies, not of the 14, but 5 additional 
studies were discounted. 

But one they laid an awful lot of the interest in was the Den- 
mark study. And scientists that we’ve had before this committee 
say that that Denmark study is very, very flawed for a number of 
reasons. So referring to that over and over again I don’t think real- 
ly proves much. 
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I do want to ask, if you get a chance, I know you have busy 
schedules, we’re going to have the people testify here at the next 
panel who have worked on these new studies. I think it would be 
beneficial, if you had the time, to hear some of their testimony. 
Would you have the time to listen to those folks, or do you folks 
have to leave? 

Mr. Egan. I think we have to get back. 

Mr. Burton. Do you really? Gosh. 

Mr. Egan. But certainly we can read the testimony. We’re read- 
ing the papers. 

Mr. Burton. I know. I realize that their studies are really not 
that significant or important. 

Mr. Egan. No, that’s not true. 

Mr. Burton. That’s not so? 

Mr. Egan. No. 

Mr. Burton. Well, they’re not so significant that you guys can’t 
stay around here like we do and listen to them and glean from 
them some of the information. But I’ll make sure that you get cop- 
ies of them. And I’ll send you, if you don’t mind, a raft of questions 
about their studies that I hope you’ll answer. Would you be willing 
to answer those questions for us when we send those to you? 

Mr. Egan. Yes. 

Dr. Wharton. We will be happy to do that. 

Mr. Burton. Would you be happy to do that? Then I have one 
more question and I’ll let you go. The hepatitis B vaccination is 
given to children at birth. And this has nothing to do with the mer- 
cury content. As I understand it, you can only get hepatitis B from 
blood, needles or some direct contact with a person that has hepa- 
titis B, is that correct? 

Mr. Egan. Yes. To the best of my knowledge. 

Mr. Burton. Why are we giving hepatitis B vaccination to a 
child the minute they come out of the womb? They’re not exposed 
to needles from drugs. They’re not exposed to blood products, other 
than from the mother and other bodily fluids from the mother. So 
why do we do that? I’m not saying that you shouldn’t give that hep- 
atitis B vaccination, I just wonder why you’re doing it at birth. 

Mr. Egan. I’m going to have to let CDC answer. 

Mr. Burton. Why is that? 

Dr. Wharton. There’s a couple of reasons for it. Perhaps the 
most salient is that we have an imperfect system for ensuring that 
we can protect newborn children from transmission of hepatitis B 
virus from the mother at the time of birth. Some women are not 
tested during pregnancy to determine whether or not in fact they 
are contagious to their child for hepatitis B virus. In some events 
you are tested, the results are not communicated to the birth hos- 
pital. 

We know we can prevent perinatal transmission of the hepatitis 
B virus by timely vaccination and administration of hepatitis B 
immunoglobulin. In the absence of knowledge of the mother’s sta- 
tus, we can still prevent many cases by that newborn immuniza- 
tion. Children who are infected with hepatitis B virus at birth have 
a high risk of establishing chronic infection, permanent hepatitis B 
disease, or should they survive, long term risk of liver cancer. In 
order to, because we are not able to assure that every child who 
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is born to a hepatitis B surface antigen mother is known at the 
time of birth, the routine hepatitis B immunization program pro- 
vides a safety net. 

Mr. Burton. Well, I understand what you said, it just seems to 
me that between the time they’re born and the time they go to 
school might be a good time to give it. I just never have understood 
why they do it at birth. And it does include mercury still, hepatitis 
B still does contain mercury? 

Mr. Egan. The vaccine that’s produced by Merck, the Combivax 
HB, that is completely free of mercury. The Comvax, which is the 
hepatitis B-HIB conjugate comvaxes vaccine, is also completely free 
of mercury thimerosal. The InterexB, which is manufactured by 
GlaxoSmithKline, does contain a residual trace of mercury and it’s 
somewhere on the order of about 0.05 micrograms 

Mr. Burton. If you have some that don’t include it, why not get 
the mercury out of all of them? Anyhow, that’s something that you 
can look into later. 

Mr. Egan. They actually are trying to develop those. 

Mr. Burton. OK. We have a vote on the floor, Representative 
Murphy, so we will stand in recess until the fall of the gavel. We’ll 
be back here in about 10 minutes. Thank you very much for your 
testimony. And I will send you copies of the testimony of the people 
that are going to be testifying on these other studies. I really hope 
you will respond to the questions we’ll ask along with those stud- 
ies. 

We stand in recess until the fall of the gavel. 

[Recess.] 

Mr. Burton. The subcommittee will come to order. 

Our next panel consists of Richard Deth, Ph.D, from Bouve Col- 
lege of Health Sciences, Department of Pharmaceutical Services, 
Northeastern University; Marcelle Joust, Ph.D., D.O., health pro- 
fessor of psychology, director of the Center for Cognitive Brain Im- 
aging at Carnegie Mellon University; Richard Fischer, DDS, Inter- 
national Academy of Oral Medicine and Toxicology, Annandale, VA, 
my good buddy who takes care of my teeth and makes me look 
halfway decent, which isn’t easy; and Lynn Redwood, R.N., MSN, 
president of SafeMinds. 

Would you please stand so you can be sworn? 

[Witnesses sworn.] 

Mr. Burton. Thank you. According to my expert here, he says 
we should start with Richard Deth. So Dr. Deth, would you like to 
start? And if we could, I know that you’re probably going to go 
over, but if you could keep your comments close to 5 minutes, I’d 
really appreciate it. 

STATEMENT OF RICHARD DETH, PH.D., BOUVE COLLEGE OF 

HEALTH SCIENCES, DEPARTMENT OF PHARMACEUTICAL 

SERVICES, NORTHEASTERN UNIVERSITY 

Mr. Deth. I’ll do my best, thank you. And thanks to you, Chair- 
man Burton, for the opportunity to testify today about our thimero- 
sal -related research that we do at Northeastern and its significance 
for autism and understanding autism. 

At the outset, I have to say that there is indeed a molecular 
cause for autism. As a result of it being molecular, you’re going to 
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have to tolerate my talking about molecules for the next 5 minutes 
here. I trust you’ll forgive me for that. 

The primary goal of my research, that of my close collaborative 
colleagues, is to find the cause of autism so that we can use this 
information to identify effective treatments for autistic children. 
I’m pleased to say that we’ve made progress on understanding the 
disease and also on the treatment. 

The molecular problem at the heart of autism appears to be a 
process known as methylation. Methylation means the transfer of 
single carbon atoms or methyl groups between molecules. And this 
process is highly sensitive, as it turns out, to heavy metals, and it 
also turns out to be particularly sensitive to thimerosal. 

At the heart of the methylation process is the methionine cycle 
shown in this slide here. Our lab has been studying the role of 
methylation in mental illnesses. Methyl groups are brought to this 
methionine cycle that is at the bottom of this slide by the folate 
pathway, that’s shown at the top of the slide. The key enzyme that 
brings the methyl groups to the pathway is called methinionine 
synthase. A methionine synthase requires vitamin B12 to bring the 
methyl groups, and as it turns out, thimerosal potently inhibits me- 
thionine synthase. We published this this past April in the Journal 
of Molecular Psychiatry. 

The inhibition by thimerosal occurs at concentrations easily pro- 
duced in the blood of children after even a single vaccination, as 
shown in this slide by the arrow. Now, we now know that thimero- 
sal inhibits this enzyme, methionine synthase, by blocking the for- 
mation of the active form of vitamin B12, which is known as 
methylB12 or also as a methylcobalimin. 

The next slide just outlines the pathway here and what it shows 
is that cobalamin or B12 forms that we take in either by the diet 
or from vitamin pills have to first be converted to active methylB12 
before they can be used. And as summarized in my written testi- 
mony more extensively, thimerosal blocks the first step in this syn- 
thesis of methylB12, and as a result, it inhibits methylation. 

In neuronal cells, methylation can be stimulated by the 
neurotransmitter dopamine. This appears to be important for nor- 
mal attention and the capability for normal attention. Thus, 
ADHD, attention deficit hyperactivity disorder, and autism are 
manifestations of what happens when methylation is impaired in 
the brain. 

Recently, Dr. Jill James measured the blood levels of methionine 
cycle metabolites in children with autism. As illustrated in this 
table, all the levels of these metabolites were abnormal, confirming 
that methylation is indeed impaired in autism. Her work will be 
published shortly in the American Journal of Clinical Nutrition. 

During the last year, researchers that I collaborate with have ex- 
amined genes that regulate methylation, and they have found that 
autistic children have a significantly higher frequency of so-called 
disabling polymorphism or mutations in these genes. The next slide 
summarizes some of these genes. Thus it appears that a sub-popu- 
lation of children who carry these genetic risk factors are more sen- 
sitive to the toxic effects of thimerosal and therefore are at greater 
risk of developing autism. 
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The next slide shows some data that we recently obtained in 
what I call a Timmy and Tommy study. That is in the same family, 
two siblings, Timmy and Tommy, one developed autism and one 
didn’t. We had the opportunity to study the cells from such individ- 
uals, and what we have found is that the individual that developed 
autism is the one that was more sensitive to thimerosal as shown 
in this illustration. 

The good news that goes along with the knowledge of this mecha- 
nism is that metabolic interventions which augment methylation 
are proving to be effective treatment for autism. These treatments 
include methylB12 itself, which can produce dramatic improve- 
ments in some kids, as first reported by Dr. James Neubrander. In 
other words, thimerosal is a toxin that inhibits methylB12 syn- 
thesis. This lists some of the treatments. Thimerosal is a toxin that 
inhibits methylB12 synthesis, and giving methylbl2 turns out to be 
an antidote for this toxin. 

While further work is needed to identify the optimum treatment 
for autism, these early clinical findings are encouraging. 

In conclusion, it appears that thimerosal causes autism and 
ADHD by interfering with folate dependent methylation by the en- 
zyme methionine synthase. And it does this by blocking the syn- 
thesis of methylB12, the active form of B12. Genetic risks in the 
form of polymorphism and methylation related genes increases thi- 
merosal toxicity in some children. And the fact that methylation 
enhancing metabolic treatments improves autism provides strong 
evidence that impaired methylation does indeed cause autism and 
that increased thimerosal exposure has been the critical factor in 
this so-called autism epidemic. 

So what caused the autism epidemic would be, the 1 in 10,000 
frequency that was observed in 1970 is now, as we’ve heard today, 
1 in 162. That difference is not due to changes in genetic risks, but 
due to an increase in exposure to thimerosal. 

I thank the chairman and others for their attention and look for- 
ward to your questions. Thank you. 

[The prepared statement of Dr. Deth follows:] 
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Molecular Aspects of Thimerosal-induced Autism 

Richard C. Deth, Ph.D. 

Professor of Pharmacology 
Northeastern University 
Boston, Massachusetts 

Summary 

The developmental disorder autism has both genetic and environmental origins, 
and its forty-fold increase during the past two decades reflects an increased role for 
environmental factors. It has been proposed that increased use of vaccines containing the 
ethylmercury derivative thimerasol is the major contributing factor. Published research 
from my laboratory has revealed that thimerosal is an exceptionally potent inhibitor of 
biochemical pathways that transfer single carbon atoms between molecules. These 
“methyiation” pathways are critically involved in several important functions including 
the regulation of gene expression and the molecular mechanism of attention. Recent 
studies from my lab indicate that thimerosal exerts its toxic effect on methyiation by 
interfering with formation of the active form of vitamin B12, also known as cobalamin. 
Dietary B12 must be converted to methylB12 (methylcobalamin) in order to assist in the 
transfer of single-carbon methyl groups from the folic acid pathway by the enzyme 
known as methionine synthase. By reducing methylB12 formation, thimerosal inhibits 
this enzyme and thereby interferes with methyiation events. Autistic children have 
abnormal plasma levels of methylation-related metabolites and exhibit higher frequencies 
of genetic mutations that affect this pathway. These genetic risk factors make them less 
able to detoxify thimerosal and also increase their sensitivity to its mechanism of toxicity. 
In many cases, autism can be effectively treated by the administration of methylB12 
along with other agents that augment methyiation capacity. Taken together, these facts 
indicate that increased exposure to thimerosal has combined with genetic risk factors in a 
sensitive subpopulation to cause the recent rise in autism. 

Outline 

1 . The Puzzle of Autism 

2. Physiological and Biochemical Roles of Methyiation 

3. Activity of Methionine Synthase 

4. Effects of Thimerosal and Heavy Metals 

5. Autism-associated Metabolic and Genetic Abnormalities 

6. Methylation-related Treatments for Autism 

7. Conclusions 


1. The Puzzle of Autism 

Autism is a pervasive developmental disorder characterized by deficits in 
language, attention, cognition and learning, frequently accompanied by abnormal 
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behavior including social isolation, repetitive activity and emotional lability. Severe 
deficits maybe recognized at birth, but a failure to achieve standard milestones during 
initial years of life remains the primary basis of diagnosis in most cases. While the 
underlying cause(s) remains obscure for many developmental disorders, metabolic 
abnormalities (e.g. Lesch-Nyhan Syndrome and adenylsuccinate lyase deficiency) or 
impaired methylation-dependent gene silencing and/or imprinting (Rett and Fragile-X 
Syndromes) (1-4) suggest biochemical mechanisms that may be involved. Development 
disorders can also be caused by exposure to toxins (e.g. ethanol, in fetal alcohol 
syndrome; heavy metals, in lead poisoning) (5,6), although the precise molecular 
mechanisms underlying their toxicity are not known. The recent increase in the incidence 
of autism has led to speculation that environmental exposures including vaccine additives 
(i.e. aluminum and the ethylmercury-containing preservative thimerosal) might contribute 
to the triggering of this developmental disorder (7). 

Based upon a high concordance in twin studies, genetic factors are thought to play 
an important role in causing autism. However, it is clear that the recent dramatic rise in 
autism rates is not caused by a genetic phenomenon. The more likely scenario is that 
autism is caused by the interaction of genetic risk factors with environmental risk factors 
and the importance of the environmental factors has increased during the past twenty 
years. As illustrated in Fig. 1, the “Puzzle of Autism” therefore is the challenge of 
understanding exactly which genes provide the inborn risk, and which environmental 
factor(s) is serving as the trigger. The molecular mechanism at the intersection of genetic 
and environmental factors should be capable of accounting for the observed symptoms of 
autism, and knowledge of this mechanism should help identify effective treatments for 
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autism. The findings summarized in this report indicate that impairment in the 
biochemical pathways that allow for the transfer of single carbon groups (i.e. methylaion) 
is a major factor contributing to the cause(s) of autism. 

The Puzzle of Autism: 


< n, ii, lie «■ at tors 



Impaired: 

Language 

Attention 

Learning 

Behavior 


Knvironmental Factors^) 

Figure Is Autism is caused by a combination of predisposing genetic factors and environmental factors that 
synergize with each other to cause the symptoms that are typical of this developmental disorder. 

2. Physiological and Biochemical Roles of Methvlation 

Methylation is the process by which a single carbon atom is transferred from a 
methyl donor to another molecule, commonly resulting in a change in the functionality of 
the recipient molecule. This seemingly mundane biochemical event is vital to life and to 
the normal capacities of developed organisms, including man. Perhaps the most 
important example of methylation is the epigenetic regulation of gene expression by 
DNA methylation. When DNA is methylated, gene expression is suppressed, and at any 
one time only a portion of genes are “on” with the others being turned “off’. Since all 
cells possess the same DNA, differences between cell types (e.g. neurons vs. heart muscle 
vs. liver cells) are due to specific patterns of DNA methylation that characterize each 
type. Development begins with undifferentiated cells (i.e. stem cells) that gradually 
assume the characteristics of their final destiny as guided by sequential shifts in their 
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DNA methylation. Based upon this perspective, it is easy to see how abnormal 
methylation could alter the pathway of normal development and could contribute to 
neurodevelopmental disorders such as autism. Indeed, abnormal DNA methylation has 
previously been implicated as an important causative factor in Rett and Fragile-X 
syndromes (3,4) 

As illustrated in Fig. 2, the major methyl donor in biological reactions is S- 
adenosylmethionine (SAM), an activated form of the essential, sulfur-containing, amino 
acid methionine. After donating its methyl group, the residual portion of SAM, S- 
adenosylhomocysteine (SAH), serves as a regulator of methylation by competing with 
SAM and inhibiting its methyl donation. The concentration ratio of [SAM]/[SAH] 
therefore reflects the potential for methylation, and any increase in [SAH] or decrease in 
[SAM] will lower methylation. As described below, children with autism have low levels 
of SAM and elevated levels of SAH, indicating an impaired potential for methylation. 
Methylation of neurotransmitters such as dopamine and serotonin terminates their 
signaling activity, which may also play a role in autism. 


Methyl Acceptor 


DNA 


SAM 




SAH 


Methyl Donor 


Methyi-DNA 


Figure 2: DNA methylation is carried with S-adenosylmethionine (SAM) serving as the methyl donor. The 
resulting S-adenosylhomocysteine (SAH) inhibits methylation by competing with SAM. 

Availability of the methyl donor SAM is critical for methylation. SAM is formed 

by addition of an adenosyl group from the high energy molecule ATP to methionine, as a 
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part of the methionine cycle illustrated in Fig. 3. After methyl donation the adenosyl 
group is removed from SAH, in a reversible reaction yielding homocysteine (HCY) and 
adenosine. Any unusual build-up of adenosine can shift this reaction backwards toward 
SAH formation, while lowering HCY levels. As described below, this occurs in many 
children with autism. Activity of the vitamin B 12-dependent enzyme methionine 
synthase converts HCY back to methionine, using a methyl group from the folate 
pathway. 

METHIONINE SYNTHASE AND THE METHIONINE CYCLE 


Formate 





ATP 
SAM 


y 


Adenosine 


.SAH 


/(-) 

Methyl Acceptor 

(e.g. phospholipids or DNA) 


Figure 3: The four-step methionine cycle involves activation of methionine (MET) by ATP-dependent 
adenosyiation, methyl donation by SAM, reversible dissociation of SAH, and remethylation of 
homocysteine (HCY) to MET by the vitamin B 12-dependent enzyme methionine synthase, using 
methylfolate (5-methylTHF) as the methyl donor. HCY can alternatively be converted to cysteine and 
glutathione. 


The methionine cycle is also involved in the ability of the neurotransmitter 
dopamine to stimulate methylation of phospholipids in the neuronal membrane. This 
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unique process was only discovered several years ago and its precise function remains 
unclear at this time. However, dopamine-stimulated phospholipid methylation (PLM) 
appears to be involved in the molecular origins of attention. Genetic variations in the D4 
subtype of dopamine receptor that carries out PLM have been linked to attention-deficit 
hyperactivity disorder (ADHD) (8), and the ADHD-linked variant form is weak in its 
ability to carry out methylation (9). Impaired attention is a cardinal symptom of autism, 
and it is possible that this reflects reduced activity of dopamine-stimulated PLM. During 
dopamine-stimulated PLM, a methionine that is an integral part of the D4 receptor 
protein is converted to SAM, then SAH, then HCY and back to methionine again, as in 
the methionine cycle of Fig. 3. Thus enzymes in the methionine cycle, such as 
methionine synthase, actually have two substrates, one being a small individual amino 
acid, and the other being the large D4 dopamine receptor protein. 

3. Activity of Methionine Synthase 

Methionine synthase is situated at the intersection of the single-carbon folate 
pathway and the methionine cycle (Fig. 3), and is therefore well-positioned to regulate 
methylation. Its activity serves to maintain a low level of HCY, limiting its backward 
conversion to SAH and thereby promoting methylation. In a recently published study 
(10), we showed that methionine synthase activity in cultured human neuronal cells is 
substantially stimulated by both dopamine and insulin-like growth factor-1 (IGF-1) 
(Table 1). IGF-1 mediates many of the effects of growth hormone and is a key regulator 
of development, as well promoting neuronal myelination. 

The mechanism of methionine synthase activation involves an intracellular 
signaling pathway, the PI3-kinase pathway, commonly activated by many different 




59 


cellular growth factors, including those that promote cellular differentiation and 
development. In subsequent investigations we found that methionine synthase activity in 
neuronal cells is absolutely dependent upon the ability of this signaling pathway to 
promote the formation of the biologically active form of vitamin B12 (i.e. methylB12 or 
methylcobalamin). It is pathway that is inhibited by thimerosal. 

METHIONINE SYNTHASE ACTIVITY 1 


Treatment 


pm ol/m in/m g 


Basal 

IGF-I (10 nM ; 30 min) 

W ortmannin (100 nM; 60 min) 
IGF-I/Wort. 


28.5 ± 4.3 

62.2 ± 2.8 

not detectable 
not detectable 


Dopamine (10 MM; 30 min) 
Dopamine/W ort. 
Dopamine/IGF-1 


76.0 ±3.7 

0.9 ±1.2 

132.1 ±7.7 


E th anoi (0.1 % ; 60 min) 

IGF-l/Ethanol 

Dopamine/Ethanol 


not detectable 
1.0 ± 1.3 

not detectable 


HgCl, (1 MM; 60 min) 

IGF-l/HgCh 

Dopamine/HgCh 


not detectable 
not detectable 
not detectable 


PbNOj (1 MM; 60 min) 
IGF-l/PbNOj 
D opam ine/PbN Oj 


2.6 ±1.5 

37.9 ±2.9 

26.3 ±3.1 


Thimerosal (10 nM; 60 min) 
IGF-1 /Thimerosal 
Dopamine/Thimerosal 


not detectable 
not detectable 
not detectable 


Table 1 : Effects of various agents on methionine synthase activity in neuronal cells, IGF- 1 and dopamine 
stimulate activity, while the P13-kinase inhibitor wortmannin, ethanol, mercury (HgCl 2 ), lead (PbNOj) and 
thimerosal inhibit activity. 

In the diet we take in vitamin B12 as its hydroxyl derivative, hydroxycobalamin, 
which must be subsequently converted to methylcobalamin before it can function. 
Dietary vitamin supplements provide cyanocobalamin, which again must be converted to 
methylcobalamin. Conversion to methylcobalamin can occur either directly in the 



60 


enzyme methionine synthase itself, or via the pathway outlined in Fig. 4. As illustrated, 
methylcobalamin synthesis requires glutathione (GSH) and SAM, and levels of each of 
these metabolites are reduced in autistic children (see below). Although additional studies 
are needed to clarify details, growth factors apparently augment synthesis of the 
intermediate glutathionylcobalamin, which is subsequently converted to 
methylcobalamin. The resultant higher level of methylcobalamin increases methionine 
synthase activity, lowering HCY and SAH levels and increasing methylation. In support 
of this mechanism, our published study showed that IGF-1 and dopamine increase the 
methylation of both DNA and membrane phospholipids in conjunction with their 
activation of methionine synthase. 

BIOSYNTHESIS OF ACTIVE METHYLCOBALAMIN 


Hydroxycobalamin or Cyanocobalamin 


Methionine 


-4 



Glutathionylcobalamin 



5-MethyiTHF 


Homocysteine 


Figure 4: Dietary or multivitamin forms of vitamin B 1 2 (cobalamin) must be converted to the active 
methylcobalamin form via a two-step process requiring glutathione (GSH) and SAM. 


As illustrated in Fig. 5 (left), methionine synthase normally contains four 
domains: 1. A cobalamin-containing catalytic domain. 2. A methylfolate-binding domain. 
3. A HCY-binding domain. 4. A SAM-binding domain. During the catalytic cycle, folate 
and HCY domains alternatively interact with the cobalt ion in cobalamin, which 
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alternates between Cob(I) and methylated Cob{III) states. Cob(I) is, however, extremely 
unstable, and occasionally it oxidizes to the Cob(II) state, interrupting folate-dependent 
HCY methylation. Oxidation is especially likely when levels of methylfolate are low and 
the Cob(I) state has to wait too long to receive a methyl group. Under this circumstance, 
the SAM-binding domain, when present, carries out a reductive methylation of Cob(II), 
with the auxiliary assistance of methionine synthase reductase. Thus the SAM-binding 
domain rescues oxidized cobalamin, allowing methionine synthase activity to resume. 
Alternatively, oxidized Cob(II) can be replaced with a new molecule of methylcobalamin 
to restart the enzyme. Thus oxidized cobalamin can either be repaired or replaced, but 
replacement places a high demand on methylcobalamin synthesis. 

Four- and three-domain forms of methionine synthase 

Most cell types Cells expressing the D4 receptor 


Fresh 
MeB12 

Domain that “rescues” 

Oxidized B12 

Figure 5: Methionine synthase can exist in both four-domain and three-domain forms. In the three-domain 
form, the SAM-binding domain that rescues oxidized Cob(II) is missing. In cells containing only the three- 
domain form, oxidized B 12 must be replaced with methyiB12 to resume enzyme activity. 

In very recent and as yet unpublished studies, we have found evidence indicating 
that methionine synthase also exists with only three domains, with the SAM-binding 
domain being absent (Fig. 5, right). This form of the enzyme lacks the ability to rescue 
oxidized cobalamin, and therefore is highly dependent upon the availability of 
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methylcobalamin to sustain activity. As such, this form of the enzyme is subject to 
regulation by growth factors and the PI3-kinase signaling pathway, since they control the 
level of methylcobalamin synthesis. The particular human neuronal cell line we utilized 
contained only the three-domain enzyme. As a consequence, its methionine synthase 
activity and its methylation activity were tightly and completely under the control of the 
growth factors signaling pathway. 

What would be the advantage to a cell of having a form of methionine synthase 
that could not repair its oxidized cobalamin co-factor? While we do not conclusively 
know the answer to this question, we hypothesize that the absence of the SAM-binding 
domain may improve the ability of the enzyme to utilize the D4 dopamine receptor as a 
substrate, since it is a larger, more bulky substrate than HCY, and the three-domain form 
is more prominent in cells expressing the D4 receptor. If correct, this would imply that 
the synthesis of methylcobalamin is of particular importance in those neuronal cells that 
express the D4 receptor. Moreover, toxic agents that impair methylcobalamin synthesis 
would particularly affect the methylation function of D4 receptors, and would therefore 
cause impaired attention. 

4. Effects of Thimerosal and Heavy Metals 

As described in our published study, a number of neurodevelopmental toxins 
share the ability to potently inhibit methionine synthase activity and methylation. These 
include ethanol, which causes fetal alcohol syndrome, heavy metals such as lead, which 
causes lead poisoning, as well as mercury and thimerosal. Fig. 6 illustrates the dose- 
dependent inhibition of phospholipid methylation (PLM) by lead and mercury. It is of 
particular note that concentrations of lead that reduce cognitive function (IQ) (6) 
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significantly inhibit PLM. Thimerosal, which releases ethylmercury, was more than 100- 
fold more potent than inorganic mercury at inhibiting methylation (Fig. 7). Ten days after 
vaccination with a thimerosal-containing vaccine, the concentration of ethylmercury in 
blood is reported to be approximately 8 nM (11). In our study, this concentration 
produced greater than 50% inhibition of methylation. Assuming that these blood levels 
are also present in the brain, one could reasonably expect that vaccine-derived doses of 
thimerosal inhibit methylation in the brain. 



Figure 6: Mercury and lead potently inhibit the ability of IGF-1 to stimulate phospholipid methylation in 
human neuroblastoma cells. 



Figure 7: Thimerosal potently inhibits IGF-1 -induced phospholipid methylation. Blood levels found in 
children ten days after vaccination produced approximately 50% inhibition. 
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Thimerosal, ethanol, mercury and lead also inhibited methionine synthase 
activity. As shown in Table 1, enzyme activity (i.e. methylation of HCY) was 
undetectable after a 30 min pretreatment with a thimerosal concentration close to the 
blood level found after vaccination (10 nM). Thus inhibition of methionine synthase 
accounts for the inhibitory effect of thimerosal on methylation. The toxic effect of 
thimerosal was also evident simply by observing the shape of cells, which changed from 
their usual spindle shape to a condensed, round shape (Fig. 8). 

A 

Control 
Cells 

B 

Thimerosal 

10 nM for 96 hrs 



Figure 8: Thimerosal induces a dramatic change in the morphology of human neuroblastoma cells. 

We further investigated the mechanism by which thimerosal inhibits methionine 
synthase. As shown in Fig. 9 (bottom), when enzyme activity was measured in the 
presence of either hydroxycobalamin or cyanocobalamin, thimerosal caused almost 
complete inhibition, however in the presence of methylcobalamin, thimerosal caused no 
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inhibition. Furthermore, when activity was measured in the presence of 
glutathionylcobalamin and SAM, thimerosal inhibition was again absent, although when 
SAM was not added, inhibition was observed. This pattern indicates that thimerosal 
inhibits the availability of glutathionylcobalamin, and that this action is responsible for its 
inhibition of methionine synthase and methylation. 



CZDControl 
■■ GluB12(+) + Wort. 
■BGiuB12(-} + Wort. 
■■MetB12(+) +Wort. 
E3 MertB12{-) ♦ Wort. 
QUDOHB12 (+) + Wort. 
O CyanoB12 (+) + Wort. 



CD Control 

G.B12(+) + Thlm 
■■ G.B12(-) + Thlm 
■■ MetB12(+) + Thlm, 
QMetBt2(-) + Thlra 
□HO OHB12 (+) + Thlm 
CyanoB12 (+) + Thlm. 


Figure 9: The PI3-kinase inhibitor wortmannin and thimerosal eliminate the ability of hydroxo- and 
cyanocobalamin to support methionine synthase activity. The presence of SAM is indicated by (+). 


We also examined the ability of different cobalamins to support methionine 
synthase activity after inhibition of P13-kinase. Treatment with the selective PI3-kinase 
inhibitor wortmannin caused a pattern of absolute dependence on methylcobalamin or its 
synthesis (gluthionylcobalamin + SAM) that was identical to the effect of thimerosal 
(Fig. 9, top). Since thimerosal and wortmannin produce identical effects, this data 
strongly suggests that thimerosal acts by inhibiting the PI3-kinase signaling pathway. 
This is the likely mechanism by which thimerosal causes autism, and may also be 
the molecular basis for its toxic effect on bacteria, fungi that makes it an effective 


preservative. 
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5. Autism-associated Metabolic and Genetic Abnormalities 


Metabolic and genetic studies of autistic subjects provide a more complete view 
of how thimerosal, as an environmental insult, causes autism. Some of the most 
compelling information has only recently been obtained, and we are all indebted to the 
ongoing work of Jill James, Jeff Bradstreet, Marvin Boris, Alan Goldblatt, Ted Page, 
Gene Stubbs and others. 

As described in a recent study by Dr. Jill James (12), the concentration of each of 
the individual metabolites in the methionine cycle and the trans-sulfuration pathway 
leading to glutathione synthesis is significantly abnormal in autistic children as compared 
to normal controls (Table 2). Notably, methionine and SAM levels are low, consistent 
with lower activity of methionine synthase. While a low HCY level might not be 
expected, the elevated levels of both SAH adenosine indicate that HCY is being drawn 
backwards toward SAH via the reversible activity of the enzyme SAH hydrolase. Thus an 
elevated level of adenosine restricts the availability of HCY for both methionine (and 
SAM) synthesis and for the formation of cysteine and glutathione. 



Control Children 
n=33 

Autistic Children 
n=20 

p value 

Methionine (pmol/L) 

30.6 ± 6.5 

19.3 ±9.7 

0.001 

SAM (nmol/L) 

90.0 ± 16.2 

75.8 ± 16.2 

0.01 

SAH (nmol/L) 

20.1 ±4.3 

26.1 ± 5.4 

0.001 

Homocysteine (pmol/L) 

6.3 ± 1.2 

5.4 ± 0.9 

0.01 

Adenosine (pmol/L) 

0.28 ±0.16 

0.39 ±0.19 

0.05 

Cysteine (pmol/L) 

210 ± 18.5 

163 ± 14.6 

0.001 

Total glutathione (pmol/L) 

7.9 ± 1.8 

4.1 ±0.5 

0.001 

Oxidized Glutathione (nmol/L) 

0.3 ±0.1 

0,55 ±0.2 

0.001 

GSH/GSSG Ratio 

25.5 ± 8.9 

8.6 ± 3.5 

0.001 


Table 2: Metabolites in the methionine cycle and transsulfuration pathway are abnormal in autism (data 
from Dr. Jill James). 
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The 20% lower levels of cysteine and 54% lower levels of glutathione in autistic 
children will adversely affect their ability to detoxify and excrete heavy metals and 
thimerosal. These two compounds directly bind inorganic and organic mercury and help 
direct them to the kidneys for excretion. As a result, these toxic materials will reach a 
higher free concentration in the bloodstream of autistic children, will have an increased 
potential for transfer to tissue compartments such as the brain, and will remain in the 
body for a significantly longer period of time, as compared to their counterparts who 
have normal levels of cysteine and glutathione. These differences begin to define the 
subpopulation of children who are more vulnerable to thimerosal and heavy metal 
exposure. 

Earlier metabolic and genetic studies provide clues to the cause of the increased 
adenosine level in autism. Page and co-workers found 8 tolO-fold higher activity of the 
enzyme that makes adenosine (5'-nucleotidase) in subgroup of children (13), while 
Stubbs and co-workers found that the enzyme that degrades adenosine (adenosine 
deaminase) has lower activity in autistic subjects (14). Genetic studies have also shown 
that a polymorphism in the adenosine deaminase that weakens the enzyme is more 
common among autistic subjects (15). Impairment of adenosine deaminase, may result 
from dysfunctional interactions with its binding partner, enzyme dipeptidyl peptidase IV. 
As illustrated in Fig. 10, these metabolic defects can combine with thimerosal exposure 
and other genetic risk factors to inhibit methylation and cause autism. 

There is recent evidence that polymorphisms in genes for methionine synthase 
and closely-related enzymes are another source of risk for autism. For example, there are 
two well-characterized disabling polymorphisms in the methylenetetrahydrofolate 
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reductase (MTHFR) gene, the enzyme that makes methylfolate available to methionine 
synthase, and these polymorphisms are more common in autism (16). MTHFR 
polymorphisms reduce methylfolate levels, which slows the methylation of Cob(I) and 
increases the probability that it will oxidize to Cob (II). As a consequence, MTHFR 
polymorphisms increase methylcobalamin demand for the three-domain form of 
methionine synthase. A disabling polymorphism in methionine synthase, in a location 
that can affect the proportion of three- vs. four-domain enzyme forms, is reported to be 
six-fold more prevalent in autistic children (17). Finally, a polymorphism in the enzyme 
methionine synthase reductase, which assists in the rescue of cobalamin, may also be 
more frequent in autism (18). While other polymorphisms remain to be discovered, these 
examples serve as examples of genetic risks that characterize autistic children, making 
them more sensitive to the toxic effect of thimerosal and more prone to develop autism. 


MET 
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^Adenosine deaminase 

Inosine 


Figure 10: Decreased activity of adenosine deaminase or increased activity of 5’-nucleotidase (5'-NTase) 
can increase adenosine levels, resulting in lower levels of HCY, cysteine and glutathione. 
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6. Methylation-related Treatments for Autism 

If impaired methylation is important in causing autism, metabolic interventions 
that augment methylation should be effective treatments. More specifically, if 
thimerosal’s inhibition of methylcobalamin synthesis is important in causing autism, then 
the administration of methylcobalamin should significantly improve autism. Indeed, this 
has proved to be the case. As first reported by Dr. James Neubrander (19), injections of 
methylcobalamin, given once every three days, has brought about significant 
improvement in approximately 80% of children with autism. While the degree of 
improvement varies, a significant number of children have improved to the point that 
they are no longer considered to be “on the autism spectrum”. Areas of particular 
improvement include language, attention and social skills, which are hallmark symptoms 
of autism. Within the next few months, the M.I.N.D. Institute at the University of 
California at Davis School of Medicine is slated to carry out a controlled study of 
methylcobalamin effectiveness in autism. 

Other methylation-promoting treatments are also proving helpful in autism. In the 
metabolic study carried out by Dr. Jill James and colleagues (12), autistic subjects were 
treated with folinic acid (leucovorin), a folic acid derivative that augments levels of 5- 
methylTHF, along with betaine (trimethylglycine), which feeds methyl groups to the 
folate pathway. These two agents normalized most of the abnormal metabolites listed in 
Table 2, and this was accompanied by clinical improvement in autism symptoms. 
Subsequent addition of methylcobalamin to this regimen brought about further 
improvement. 
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While encouraging, these metabolic interventions do not help many autistic 
children, and there is a need for additional treatment approaches. Moreover, improving 
methylation capacity is only one component of the multi-dimensional approach to 
treating autism. Other elements such as a gluten-free/casein-free diet, chelation of heavy 
metals and intensive behavioral therapy are also important. Additional metabolic 
interventions, particularly interventions directed at normalizing adenosine metabolism 
may prove fruitful. Clearly further research is needed, building upon the framework of 
knowledge about how genetic and environmental factors can synergize to cause autism. 

7. Conclusions 

Autism is a neurological disorder caused by dysfunctional metabolic control over 
methylation reactions, and thimerosal appears to be a precipitating causative factor in 
many cases. The methionione cycle and the trans-sulfuration pathway leading to cysteine 
and glutathione synthesis are abnormal in autism. Genetic polymorphisms, present in 
only a small subpopulation, represent risk factors for autism. As illustrated in Fig. 11, 
some of these genetic factors impair detoxification and clearance of heavy metals, 
including thimerosal, and also impair the capacity for methylation. Delayed clearance of 
thimerosal further impairs methylation, including both DNA methylation and dopamine- 
stimulated phospholipid methylation, adversely affecting growth factor-directed 
development and the capacity for attention, respectively. Autism can be treated, and some 
of the most effective treatments, such as methylcobalamin, act by improving methylation. 
This encouraging therapeutic development reinforces the conclusion that thimerosal does 
indeed cause autism, and it does this by interfering with methylcobalamin synthesis. This 
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molecular understanding should lead to new and improved treatments for autism and 
should provide a scientifically sound basis for the removal of thimerosal from all 
vaccines. 


So... What causes autism? 

Genetic Factors 


Factors that affect the The ability to detoxify 
capacity for methylation and excrete metals 



Environmental Exposure 
To Heavy Metals 


The Vaccine 
Additive Thimerosal 


Environmental Factors 


Figure 11: Genetic and environmental factors combine to cause autism. 
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Mr. Burton. I want to ask you a question right now, but this 
is pretty conclusive scientific evidence, in your opinion? 

Mr. Deth. The combination of both molecular studies from our 
lab and the results of blood measurements in autistic children and 
the genetic profiles of autistic children showing the presence of ge- 
netic risk factors in the same area, and the fact that treatments 
directed toward this same area improved clinically autistic chil- 
dren, in some cases making them non-autistic, seems to me, in my 
personal and professional opinion, to be overwhelming evidence 
that this is the area from which autism arises, and that 
thimerosal’s insult to this area has produced the dramatic increase 
in autism that we’ve observed. 

Mr. Burton. Thank you. I will have some more questions for 
you. 

Dr. Just. 

STATEMENT OF MARCEL JUST, PH.D., PROFESSOR OF PSY- 
CHOLOGY, D.O. HERB CHAIR, CARNEGIE MELLON UNIVER- 
SITY 

Mr. Just. Mr. Chairman, members of the subcommittee, it is 
such a pleasure for me, Mr. Chairman and members of the sub- 
committee, to be here today, because I think in trying to get at the 
causes of autism, you have to know what the end state is, to under- 
stand the nature of autism. It is after all something, a disease of 
the brain. 

And we, my colleagues and I at Carnegie Mellon, other univer- 
sities, have with considerable Federal funding through NICHD and 
the centers, the collaborative programs for excellence in autism 
have been working on this for 5, 6, 7 years. I think we have some- 
thing new to tell you today. 

Let me show you, I want to start a little bit and tell you that 
brain imaging science that has just taken off in the past 10 years 
has given us a new view of how the brain works. One of the impor- 
tant things bears on autism. You see pictures in Newsweek and 
Time of some lit-up brain area. I have some of those, too. But real- 
ly, that doesn’t tell the right story. 

The story is that any kind of thinking, your listening to my sen- 
tences right now, entails the use of a group of areas, a team of 
areas in the brain working together, 10, 12, depending how you 
count, say 5 to 20 areas of the brain, work together. It’s a team ef- 
fort. That wasn’t very clear, but now with brain science, we do 
know that is absolutely the case. 

I want to say something about autism. As you know, it’s very 
enigmatic. Here you have people who are sort of nice, decent and 
smart people and yet you know that their thinking is somewhat 
disordered. Many of us have seen the movie Rain Man, many peo- 
ple have met people with autism. And it’s hard to put it together. 

There’s an enigma. The fact that you know that there’s an over- 
all kind of not adequately coping with the world and yet at the 
same time being good at some specific tasks, some narrowly fo- 
cused tasks. We wanted to look at this in brain imaging, and let 
me tell you a sort of a microcosm, a little micro-world where this 
is true, and it’s in the area of language. 
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Do you know that people, high functioning people with autism do 
pretty well at spelling bees? They can spell words better than aver- 
age. They can read words better than average. At the same time, 
they have more difficulty in understanding a complex sentence. 
How do you put that together? They’re good at the pieces and not 
good at the puzzle. 

That’s what we went after, and we did a brain imaging study 
that asked people, control participants and mainly adult people, 
high functioning people, normal i.q. range. We gave them sentences 
like the farmer was followed by the parent who was following, 
they’re lying in an MRI scanner, they’re looking at a little screen, 
they’re reading on a little screen and they press buttons saying 
whether it’s the farmer or the parent. 

And while they’re doing this, through the magic of MRI, and par- 
ticularly FMRI, we measure where the blood, where the oxygen in 
their brain is flowing. We measure it on a second by second basis, 
so we get a movie of the brain activity while they’re doing the sen- 
tence comprehension. 

Here’s the result. And it’s so interesting, I don’t want to get too 
technical, but I have pictures of, I see my pointer isn’t showing up. 
There are two areas lit up there. The one to the left is Broca’s area, 
it’s in the front. It kind of does sentence processing. It’s a gross 
oversimplification, but it does sentence processing. And the one to 
the right behind is Wernicke’s area. And another oversimplification 
is that it does word processing. 

If you look at the brain activation in the autistic population, 
that’s a group image up above, there’s relatively more activation in 
the area on the right, Wernicke’s, in the word area, and relatively 
less in the sentence area, compared to the control subjects down 
below. For these sentences, the people with autism can work their 
way through it by focusing on the individual words, working really 
hard with the individual words. 

But the way they differ from the control subjects is the control 
subjects are putting the pieces together of the individual words to 
make up the sentence in Broca’s area, by looking at the grammati- 
cal relations between the words, the syntactic relations. 

Now, I want to make a very important point here. I don’t think 
that Broca’s area is broken, I don’t think it’s at fault. I don’t want 
to point the finger at Broca’s area. I don’t think autism lives in one 
place in the brain, certainly not in Broca’s area. I think it’s a neu- 
ral systems disorder that’s caused by a lack of adequate commu- 
nication among areas. How could the area that puts the pieces to- 
gether put the pieces together if it doesn’t get adequate information 
about the pieces? 

So that’s just the first part of the story, the integrating area 
works less well than the individual pieces area. So that’s one piece 
of the puzzle. 

Here’s another one. As we measure the activity in these various 
areas, it’s not a photograph, it’s a movie. We measure the activity 
every few seconds. We can see, we measure the activity in one 
area, the activity in another area, we can see how well it’s syn- 
chronized. Are the two areas marching to the same drum? 

The finding is that the degree of synchronization is lower in the 
people with autism. And you know, we’ve done this in lots of stud- 
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ies, it’s a robust finding. I illustrated here in this graph, the upper 
graph is from a person who has autism and the two lines show the 
level of activity in the two brain areas. And the two areas you can 
kind of see track each other decently. 

But if you look at the person without autism down below, they 
track each other much better. So there’s lower synchronization, just 
the activity level is marching to the same drum in the case of peo- 
ple without autism. 

We measured one of the main white matter tracks in these peo- 
ple. The corpus callosum is the main cable, so to speak, connecting 
the left and the right hemisphere. And in general, it was smaller 
in the people with autism. So think about it, the cable that pro- 
vides the communication is smaller. That’s got to impact band- 
width, how much information you can put through it per unit time. 
That’s the third piece of the puzzle. 

Differences in white matter. Now, I should say, we’re not the 
leading laboratory in measurement of white matter. But there are 
wonderful findings, I want to mention Dr. Martha Herbert, who 
had a paper on this recently that precisely measured white matter 
throughout the brain of people with autism, finding reliable and 
systematic differences. But we focused here on the corpus callosum. 

And one more, here’s the fourth piece of the puzzle, and I think 
this for me nails it. The size of the relevant piece of the corpus 
callosum, it’s called the posterior midbody, but don’t worry about 
that, the size, the diameter of that area predicted how well we’re 
synchronized, the two brain regions that cable connected. That’s 
the scatter plot here. 

The smaller the posterior midbody was in these people with au- 
tism, the worse was their synchronization. If you look at this plot, 
I don’t have it here for the people without autism, there’s no rela- 
tion, because the corpus callosum doesn’t constrain, doesn’t limit 
how that synchronization goes. 

Mr. Burton. The one thing that we were interested in is the 
mercury impact on these areas. You haven’t mentioned anything 
about that. Is that a part of this? 

Mr. Just. I’m afraid not, Chairman Burton. This is an end stage, 
if you’re going to look for causes, you need to have a precise de- 
scription of the causes. I believe that this is a large step forward 
in improving the precision of the description of autism, of what it 
is, how it affects people. 

Mr. Burton. OK, that’s fine. We’ll get back to that in questions. 
We’ll maybe ask you questions about how these things correlate 
with one another. 

[The prepared statement of Mr. Just follows:] 
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Written Testimony of 
Marcel Just, Ph.D., 

Professor of Psychology, D.O. Hebb Chair, 

Carnegie Mellon University 

House Government Reform Subcommittee on Human Rights & Wellness 
September 8, 2004 

"Thank you for this opportunity to tell you about significant advances in understanding 
the neural basis of this enigmatic and tragic disorder called autism. I come before you 
with pride that an arm of my government is motivated by compassion to seek the 
advances of medical science in understanding this disorder. I am going to describe 
some of the new findings from my research center and others that together paint a 
different picture of autism than the one we had even 10 years ago. With the help of 
federal and private funding, significant new inroads have been made. 

This statement is written in language that I hope every educated layman can 
understand. It includes a little bit of technical information, but no more than the 
information we have about how our cars or our computers work. We need to understand 
how the brain works, and what it is that is disordered in autism. Armed with this 
knowledge, we can see how to approach the problem of autism right now, in terms of 
new types of therapies, and we can see how to target the next iteration of research so 
that we can approach a cure. 

I am going to tell you my punch line right now. Autism doesn't live in one particular part 
of the brain. Rather, it is a neural systems disorder. The disorder is the result of 
underdevelopment of the connectivity among different brain areas. In modern computer 
terms, the problem isn't with this microchip or that microchip, but with the network 
connectivity among processing centers or chips. 

This oversimplified metaphor goes a long way to explain the basic enigma of autism. 
The metaphor explains how it is possible that intelligent people with autism can have 
some well-developed skills, but can still be very unlike unaffected people in terms of 
their thinking and interpersonal abilities, and still have considerable difficulty living an 
independent life. 

Here is a picture of the problem in microcosm. One of the areas in which people with 
autism (at least those with IQ's in the normal range) do as well as and sometimes better 
than controls is in word reading. The perception of single words is enhanced. The 
capacity to pronounce them, spell them, define them is superior to other children of their 
age and IQ. You may find children with autism or Asperger's syndrome competing 
successfully in spelling bees. Yet at the same time, if you ask people with autism to 
follow some complicated instructions e.g. comprehend a complex sentence, they do 
worse than their control group. So the enigma is, how can people with autism be better 
than average in word reading, but worse than average at understanding complicated 
sentences? 

That last question was one that we were able to answer with a brain imaging study. My 
colleagues and I, particularly Dr. Nancy Minshew, tested a group of 17 adults with 
autism who had IQ's in the normal range, and compared their brain activity with a group 
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of matched control subjects. The task we asked them to perform was to read a 
sentence like "The farmer was followed by the parent" and then answer a question like 
"Who was doing the following, the farmer or the parent?" They did this while they were 
lying in an MRI scanner and reading the sentence on a projector screen in the scanner. 

We measured their brain activity (using functional MRI) literally measuring the oxygen 
concentration in every part of their brain every 3 seconds. By seeing where the oxygen 
was going, we can tell which parts of the brain are at work and how hard they are 
working. 

There were 4 absolutely fascinating and unexpected re sults, all converging on the same 

new theory. a. AlltiSITI GrOU D 

First, the autism group had less activation in Broca's > 

area (a sentence integration area, in the leftmost 
oval) than the control group and more in Wernicke's 
area (a word processing area, in the rightmost oval). 

The people with autism are doing less integrative 
thinking and are focusing more on the words in 
isolation (Just et al„ 2004). 

Second, the brain activity was less synchronized 
between various brain areas in the adults with autism. 

For the control subjects, the activity in one brain area 
went up and down at the same time as in another 
brain area. The areas were more synchronized, or 
better coordinated. The figure below shows that the 

red and green lines (activity levels in two brain areas) Q. COfltrOl GfOU 
track each other considerably less well in the person 
with autism as indicated by the r value. 


b. Control Group 
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Third, one of the major fiber tracts in the brain connecting the left and right side of the 
brain was slightly smaller in the people with autism. This fiber tract is called the corpus 
callosum. It doesn't do any processing itself but it does connect the different brain areas 
of the brain that do the processing. Martha Herbert and her colleagues (2004) have 
reported similar abnormalities of the cabling (white matter) in autism. It is the white 
matter of the brain that is thought to cause the brain in autism to grow too large in early 
childhood at the time of onset of symptoms. 

Fourth, the size of the corpus callosum was correlated with how synchronized the brain 
areas in the left and right hemisphere were. The diameter of this cable -the corpus 
callosum - was correlated with the amount of synchronization of the two brain areas that 
it connected. The smaller it was, the lower the degree of 
scatterplot shows the correlation, where functional 
connectivity is the measure of synchronization. The 
lower scatterplot shows that in the control group, which 
had a larger corpus callosum, there was no relation 
between the size of the cable portion and the amount 
of synchronization. 

All four of the above findings point to the same 
conclusion: underconnectivity of brain areas in autism. 

There is additional evidence which I have not shown 
you to support this underconnectivity conclusion. For 
example, the findings have been obtained not just in a 
language task, but also in a problem-solving task, and 
a social task, thus occurring in all three of the main 
symptom domains of autism The theory also predicts 
that information transfer between brain regions will be 
reduced and a study requiring formation of a visual 
image from a verbal description has demonstrated this 
to prediction to be true. Also, the theory predicts 
particular difficulty in multitasking in autism, even in 
cases where each of the two tasks can be performed 
perfectly well by itself, but is much more poorly 
performed than by controls in a multitasking situation 
(Garcia-Villamisar et al., 2002). The reason that 
difficulties are greater in multitasking is that executing 
two concurrent tasks requires an especially large 
amount of inter-area coordination, and 
underconnectivity makes such a multi-tasking much 
more challenging. 

The new findings aren’t just scientific esoterica to be buried in a journal. They provide 
the basis for developing new therapies that attempt to minimize or overcome the 
problems of underconnectivity. The new results also help set the sights for the next 
round of research, to find out why brain connections aren’t developing normally, and 
what genetic or pharmacological interventions might help remediate this problem. 
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I came here to show you the scientific ledgers from our laboratories, not the financial 
ledgers. But at the end of the day, both ledgers have to balance. The current level of 
federal funding has enabled us to come this far, and now is the time to accelerate, not 
to slow down. We are now more sure than ever that we are on the right road, and our 
target is clearer. Federally supported research centers like the NICHD Collaborative 
Programs of Excellence in Autism (CPEA's) as well as others are leading the charge. 
Your continued and increasing support is essential to make this vital journey reach its 
destination, to use the power of science and medicine in the service of innocent victims 
of autism and their families. We also wish to express our tremendous appreciation of 
the individuals who have participated in our studies. We wish to encourage others to do 
so as the pace of progress is only as fast as the numbers of individuals who volunteer. 
The importance of normal controls cannot be under-emphasized. 

Thank you for your interest in this area of medical research science. With your help, we 
can continue to make critical new advances in the field of autism research that will 
change peoples' lives.” 
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Mr. Burton. OK. Ms. Redwood. 

STATEMENT OF LYN REDWOOD, R.N., MSN, PRESIDENT, 
COALITION FOR SAFEMINDS 

Ms. Redwood. Good morning, Chairman Burton and members of 
the subcommittee. My name is Lyn Redwood. As president of the 
Coalition for SafeMinds and parent of a child with mercury-induced 
autism, I want to thank you on behalf of the entire autism commu- 
nity for holding this important hearing today. 

Given the prescribed time to take my comments, I am providing 
a copy of the newly released report from SafeMinds entitled A Brief 
Analysis of Recent Efforts in Mercury Medical Induced Neuro- 
logical and Autism Spectrum Disorder, and ask that it along with 
my full written testimony be entered into the hearing record. 

Since the scientists present here will be testifying regarding their 
research telling the connection between thimerosal and autism, I 
have chosen to limit my oral testimony to the response of our Fed- 
eral agencies to this issue. 

How I came to this discussion, I’m here today because of my son 
Will. These pictures show you a healthy, alert, happy, non-autistic 
boy. This is my son after he received toxic levels of mercury, 125 
times his allowable EPA exposures. He was just a shell of his 
former self. I share this personal information with you to bring to 
you the reality of Government policy. What we discuss here today 
is not just a theoretical risk, but actual injury. 

It has been 5 years since the Public Health Service and the 
American Academy of Pediatrics first announced that thimerosal 
should be removed from vaccines. And at that time, taking the ap- 
propriate position of caution, they announced to the public and 
practitioners, “Because of any potential risk or concern the Public 
Health Service, the American Academy of Pediatrics and vaccine 
manufacturers agree that thimerosal-containing vaccines should be 
removed as soon as possible. 

This next slide, on the left is a picture of a boy from the 1930’s 
who suffered from acrodynia, which was a form of mercury toxicity 
resulting from exposure to mercury in teething powders. On the 
right is my son after developing mercury toxicity. 

In July 2000, when SafeMinds presented to the Government Re- 
form Committee a paper, Autism: A Novel Form of Mercury Poison- 
ing, publishing the evidence pointing to the synonymous nature of 
the symptoms of mercury poisoning and autism spectrum disorders, 
we could not have imagined that in 2004, thimerosal would still be 
in vaccines and that the Government agencies tasked with protect- 
ing the public would have failed to take aggressive action to get the 
mercury out. We could not have imagined that the Department of 
Health and Human Services would instead have focused their ener- 
gies on avoiding the truth that’s before them, and in doing so, un- 
dercut the public’s trust in vaccine programs, and continuing to put 
babies at risk. 

The first in a series of regulatory failures of our Government 
agencies belongs to the Food and Drug Administration for failing 
to remain open minded and objective about the possibility that vac- 
cines might at times be harmful, and requiring valid scientific evi- 
dence from manufacturers to prove safety of vaccines, their pre- 
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servatives and adjutants. Over the course of 70 years since thimer- 
osal was first introduced into the marketplace, FDA has repeatedly 
failed to ask tough questions and require proof of safety, while al- 
lowing its increased use in vaccines. 

But worse than this initial series of failures is that which has oc- 
curred since the July 1999 announcement. The Coalition for 
SafeMinds asked the FDA to immediately conduct a recall and pro- 
tect every child from potential mercury injury. The FDA denied 
this request as they denied your request, Chairman Burton, citing 
their fear that industry would sue because they had “no proof of 
harm.” 

Since then, two citizens’ petitions have also been submitted to 
the FDA asking for recall and ban on thimerosal-containing vac- 
cines, one by the National Vaccine Information Center in 2002 and 
just recently another by the Coalition for Mercury-Free Drugs in 
July 2004. These petitions seek to make the FDA enforce its own 
regulations that unless a component of a drug has been proven safe 
it must be removed. Neither of these petitions have been responded 
to or acted upon at this time. 

I and many of my medical colleagues remain astonished that we 
even have to ask the FDA to stop allowing mercury to be injected 
into babies. We’ve trusted that the FDA was doing its job and as- 
suring the safety of all drugs and biologies it regulates, and that 
trust has been proven under-served in this instance. 

CDC failures are even more egregious. At every turn when the 
CDC could have alerted the public and taken a strong stand 
against the use of thimerosal, they instead have promoted flawed 
epidemiological studies as proof that no evidence of harm has ex- 
isted. If the uninformed public takes the statements on the CDC 
Web site at face value, they could conclude that rigorous evalua- 
tions have been conducted and that no risks are associated with 
the use of thimerosal in vaccines. Nothing could be further from 
the truth. 

In July 2000, when you had the CDC before you, your committee, 
they made no mention of their own research looking at the link be- 
tween thimerosal and autism. SafeMinds obtained relevant docu- 
mentation through a Freedom of Information Act request which 
showed that by December 1999 the CDC knew thimerosal could be 
linked to the increased incidence of neurodevelopmental disorders. 

Using taxpayer resources and ready access to the vaccine safety 
data link sets, CDC researcher Dr. Tom Verstraeten and his team 
looked at the medical records of children in a number of HMOs to 
see if there was any truth to the thimerosal autism hypothesis. 
Their results were so striking and deserving that they would next 
call for a private meeting away from the CDC complex and away 
from the public eye to discuss. This is the now infamous 
Simpsonwood meeting where Dr. Verstraeten presented his find- 
ings to a closed group of CDC and HHS officials and selected out- 
side experts, many of whom were academic scientists with close 
ties to vaccine manufacturers. 

The Simpsonwood meeting, ostensibly designed to be a careful re- 
view of the CDC analysis on the impact of thimerosal-containing 
vaccines on child development instead became a vehicle for making 
numerous deliberate choices that took positive findings in a single 
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direction toward insignificance. Between February 2000 and No- 
vember 2003, Dr. Verstraeten and his supervisors at the National 
Immunization Program produced four separate generations of an 
analysis designed to assess the impact of vaccine mercury exposure 
on neurodevelopmental disorders in children. With each generation, 
elevated and statistically significant risks were reduced or elimi- 
nated. 

But before these four generations of study were produced, 
Verstraeten conducted an earlier analysis of these issue in Novem- 
ber and December 1999. He never prepared a formal report of the 
work, but statistic tables obtained by SafeMinds in a FOIA request 
not previously analyzed demonstrate large and statistically signifi- 
cant mercury exposure effects that in many cases exceeded the 
findings of their later reports. 

The results of the generation zero analysis are striking and more 
supportive of a causal relationship between vaccine mercury expo- 
sures and childhood developmental disorders, especially autism, 
than any other results reported later. The elevated risk of autism 
for the highest exposure level of mercury at 1 month of age ranged 
from 7.4 to 11.4 times the zero exposure level. This increased risk 
level corresponds to a tenfold increase in autism rates seen since 
vaccine mercury exposures increased starting in 1990. 

It’s also interesting to note than in August 1999, with increasing 
pressure for scientists and researchers to gain access to this data 
base, a CDC employee, Dr. Chen, went to a meeting in Europe and 
created an organization which he named the Brighton Collabora- 
tion. The mission is to facilitate the development, evaluation and 
dissemination of high quality information about safety of human 
vaccines. 

Their aim is to develop globally accepted and implemented stand- 
ardized case definitions of adverse events following immunization. 
While on the surface this may seem like a worthy cause, a number 
of legitimate concerns need to be fully addressed, including how 
CDC employees are gaining CDC funding for their outside activi- 
ties. I have outlined some of these concerns in my written testi- 
mony and ask for your assistance in gaining full disclosure from 
CDC on these issues. 

In 2001, the CDC contracted with the Institute of Medicine to 
create an immunization safety review committee, in order to review 
the scientific evidence regarding a number of vaccine injury 
hypotheses, including the correlation between thimerosal-contain- 
ing vaccines and the onset of neurodevelopmental disorders, includ- 
ing autism. The IOM’s first report on thimerosal was issued in Oc- 
tober 2001, and concluded that the evidence was inadequate to ei- 
ther accept or reject this hypothesis. 

But they went on to find the hypothesis biologically plausible and 
called for a clear and scientifically sound path for research nec- 
essary to find these answers. That path include epidemiology but 
it also called for animal models, clinical, case study and other rel- 
evant research in keeping with the tenets of good science. The com- 
mittee went even further to recommend that infants, children and 
pregnant women not be exposed to thimerosal-containing vaccines, 
a recommendation that was not embraced by our Federal agencies. 
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On May 18th, the Institute of Medicine Immunization Safety Re- 
view Committee issued their final report, which found that the bio- 
logical mechanisms presented to their committee, including 
thimerosal’s ability to induce DNA damage and apoptosis in neu- 
rons, disrupt methionine synthase pathways, a model of autism in- 
duced with vaccine level exposure to thimerosal in an autoimmune 
mouse, elevated levels of mercury in children with autism after 
challenge with a chelating agent in comparison to controls, along 
with data that children with autism are not able to effectively ex- 
crete mercury were only theoretical at best. They concluded that 
the body of epidemiological evidence favors a rejection of a causal 
relationship between vaccine thimerosal exposure and autism. 

A causal relationship between autism and vaccinations cannot be 
proved or rejected based solely on the evidence from population- 
based epidemiological studies. Epidemiological studies are by defi- 
nition not designed to prove causality, they can only provide statis- 
tical associations. Therefore, the committee’s conclusion that the 
body of epidemiological evidence favors rejection of a causal rela- 
tionship has no scientific meaning. 

The committee admits in their report that population-based stud- 
ies would not be able to detect sub-populations that could be ge- 
netically more vulnerable to mercury at lower doses than normal. 
By their own admission, an untested plausible biological expla- 
nation for the causal association is the genetic susceptibility the- 
ory. Why was this not emphasized as a worthy hypothesis to ex- 
plore? 

Access to data is important, but access means nothing if you do 
not have the resources to conduct research. The very reason tax- 
payers support significant resources, $27 billion, to be provided by 
the National Institutes of Health, is to conduct research free of in- 
dustry or other outside influence, to get timely answers to impor- 
tant health related questions. Since the mid 1980’s, we’ve seen the 
epidemic increase in the rates of autism, yet NIH and other health 
agencies have been slow to respond. Autism research in 1977 was 
only $22 million. Although that’s increased over the last few years, 
it remains woefully inadequate. 

The NIH’s efforts to conduct and fund studies evaluating thimer- 
osal have been at time misdirected and continue to be inadequate 
given the severity and the potential risks associated with the dis- 
covery in 1999 that 8,000 children a day were being exposed to po- 
tentially dangerous levels of mercury. While the entire research 
portfolio on autism spectrum disorders remains inadequate, the in- 
vestment on thimerosal research is even more minuscule. 

In previous hearings, HHS staff testified to you that they had 
nominated thimerosal to the National Tox Program managed by 
the NIH’s National Institute of Environmental Health Services. 
But after more than 3 years of waiting, thimerosal has yet to hit 
the radar screen of the National Tox Program. There are 31 chemi- 
cals with a project leader assigned and a study designed, but thi- 
merosal is not among them. 

So is there scientific evidence to support a parent’s claim that re- 
ceiving thimerosal-laden vaccines caused their children to become 
ill? Is there evidence to validate that the presence of mercury in 
the bodies of young children who also happen to be autistic is of 
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concern? To those who remain open minded, there is ample evi- 
dence to support these concerns. When NIH has failed to fund 
studies, the IOM asked for non-profit organizations, such as 
SafeMinds to fund or supplement research at some of our country’s 
most respected academic institutes. 

While the NIH spends less than $59 per autistic child on re- 
search, families are paying tens of thousands out of pocket for 
therapeutic care for their thimerosal injured children. They have 
been forced to devote energy and resources to raise money for re- 
search from art auctions, dinners, tee-shirt sales for 5 years be- 
cause NIH and HHS have chosen not to make this a priority. 

The Office of Special Counsel, an independent investigative and 
prosecutorial agency operates as a secure channel for disclosure of 
whistleblower complaints and abuse of authority. I only point this 
out to let you know right now the Office of Special Counsel is cur- 
rently investigating the issues with thimerosal. 

I know I’ve gone over time. I will cut through this real quickly 
and go to Cautious Hope for California. 

Mr. Burton. You’re talking about the bill that’s on Governor 
Schwarzenegger’s desk? 

Ms. Redwood. Yes, sir. 

Mr. Burton. Well, we’ll all be pushing to try to make sure that 
he signs that. I’ve already got a call in to him. 

If you could summarize, though. 

Ms. Redwood. I am. I have just a quick few more notes. Al- 
though the reduction of thimerosal in medical products, including 
vaccines, has taken over 5 years to accomplish, we may be starting 
to see some of the effects of this policy decision. According to infor- 
mation released in July 2004 by the California State Department 
of Developmental Services, California has experienced the first ever 
9 month sustained reduction in the numbers of professionally diag- 
nosed new cases of full syndrome autism being added to Califor- 
nia’s developmental disability service system. 

What makes this historic reduction in new cases of autism so im- 
portant is that those children come from the birth cohort years of 
1999 and 2000, which Dr. Egan mentioned earlier. These are the 
years when serious efforts began to substantially reduce the 
amount of mercury-containing thimerosal from vaccines. 

Vaccine safety is an important public health issue. Concerns 
voiced by parents, physicians and the scientific community regard- 
ing vaccine safety must be addressed with thoughtful, complete and 
unbiased investigations. I showed you pictures earlier of my son 
Will. Unfortunately, his mercury-induced autism was not an iso- 
lated incident. Last April, Unlocking Autism brought photos of au- 
tistic children that spanned the length of three football fields on 
the Capitol grounds. I must ask how many children were thimero- 
sal injured because the FDA and CDC chose not to act aggressively 
in 1999 and how many more are at risk because mercury continues 
to remain in vaccines and other medical products. 

Thank you. 

[The prepared statement of Ms. Redwood follows:] 
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Introduction 

Good morning Chairman Burton and Members of the Subcommittee. My name is Lyn 
Redwood. As President of the Coalition for SafeMinds, and the parent of an autistic child, I 
want to thank you on behalf of the entire thimerosal-induced autism community for holding this 
important hearing today. 

Given the prescribed time to make my comments, 1 am providing a copy of a newly released 
report from SafeMinds entitled "A Brief Analysis of Recent Efforts in Medical Mercury Induced 
Neurological and Autism Spectrum Disorders.” 1 ask that it be entered into the hearing record 
today. 

It has been five years since the Public Health Service (PHS) and the American Academy of 
Pediatrics (AAP) first announced that thimerosal should be removed from vaccines. At that 
time, taking the appropriate position of caution, the PHS and AAP announced to the public and 
practitioners: 

“...because any potential risk is of concern, the Public Health Service (PHS), the American 
Academy of Pediatrics (AAP), and vaccine manufacturers agree that thimerosal-containing 
vaccines should be removed as soon as possible. ’’ 

In July 2000 when SafeMinds presented to the Government Reform Committee the paper, 
Autism a Novel Form of Mercury Poisoning , publishing the evidence pointing to the synonymous 
nature of the symptoms of mercury poisoning and autism spectrum disorders, we could not have 
imagined that in 2004 thimerosal would still be in vaccines and that the government agencies 
tasked with protecting the public would have failed to take aggressive action to get the mercury 
out and protect our nation’s children. We could not have imagined that they would, instead, 
have focused their energies on avoiding or hiding the truth that is before them, and in doing so 
undercut the public's trust while continuing to put babies at risk for mercury injury. 

Government and Regulatory Failures Abound 

Food and Drue Administration 

The first in a series of regulatory failures of our government agencies belongs to the Food and 
Drug Administration (FDA) for failing to remain open minded and objective about the 
possibility that vaccines might at times be harmfid and requiring valid scientific evidence from 
manufacturers to prove safety of vaccines, their preservatives and adjuvants. Over the course of 
seventy years since Thimerosal was first introduced into the marketplace, FDA has repeatedly 
failed to ask the tough questions and to require proof of safety while allowing its increased use in 
vaccines. Federal regulations provide review procedures for biological products, including 
vaccines, and submission of animal safety data for the finished biological product. One must ask 
why Thimerosal, destined for childhood vaccines, was allowed to bypass toxicological testing, 
the bedrock of pharmaceutical development. FDA openly admits that original safety data 
submitted in the 1930’s where Thimerosal was administered to adult rats, mice, dogs and guinea 
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pigs, no histopathology on the brain was reported. Only one study in humans was received where 
Thimerosal was used as an experimental agent to treat meningitis. 

"The earliest published report of thimerosal use in humans was published in 1931 (Powell and 
Jamieson 1931). In this report, 22 individuals received 1% solution of thimerosal intravenously 
for unspecified therapeutic reasons. Subjects received up to 26 milligrams thimerosalfkg (1 
milligram equals 1,000 micrograms) with no reported toxic effects, although 2 subjects 
demonstrated phlebitis or sloughing of skin after local infiltration. Of note, this study was not 
specifically designed to examine toxicity; 7 of 22 subjects were observed for only one day, the 
specific clinical assessments were not described, and no laboratory studies were reported. 

Although those who received this experimental treatment suffered high mortality and morbidity, 
these poor outcomes were attributed to the severity of the disease and not to Thimerosal. From 
these initial investigations Thimerosal was assumed “safe” by FDA and its use was 
“grandfathered” without further toxicity testing required. 

In the early 1980’s concerns regarding Thimerosal arose and an expert panel was convened by 
FDA to review its use in topical over the counter products. The panel reported in 1982 that 
Thimerosal was “toxic, caused cell damage, was not effective in killing bacteria or halting their 
replication” and that Thimerosal is “not generally recognized as being safe or effective” 1 2 . It was 
not until 16 years later in 1998 that the FDA issued the final mle that required Thimerosal to be 
removed from OTC products. FDA gave the industry 16 years to phase out thimerosal’s presence 
in OTC Products. However, the FDA has not fully enforced this rule as thimerosal products can 
still be found on the shelves in some pharmacies. 

Even with heightened awareness within FDA that the use of thimerosal was questionable, the 
Center for Biologic Evaluation and Research (CBER) at FDA appears to have been asleep at the 
switch. For two decades after thimerosal safety was called into question within the agency, 
CBER didn’t look to ban its use, rather they encouraged its increase use. On their own website 
the FDA states the one human study used to gain FDA approval for Thimerosal had limitations. 

But worse than this initial series of failures, is that which has occurred since the July 1999 
announcement. The Coalition for SafeMinds asked the FDA to immediately conduct a recall and 
protect every child from the potential of mercury-injury. The FDA denied this request, as they 
denied yours Chairman Burton, citing their fear industry would sue because the FDA had no 
‘proof of harm’. Two additional citizen’s petitions have been submitted to the FDA asking for a 
recall and ban of thimerosal-containing vaccines - one by the National Vaccine Information 
Center 3 in January 2002 and another by the Coalition for Mercury Free Medicine 4 in July 2004. 
Convinced that the FDA is abdicating its responsibility to protect our population from the 
neurotoxin mercury, still present in excess of EPA safety limits in vaccines and other drags to 
which the unborn and newborn are routinely exposed without informed consent, the Coalition for 
Mercury-Free Drugs (CoMeD) filed FDA Citizen Petition 2004P-0349, seeking to make this 


1 http://www.fda.gOv/cber/vacdne/thimerosai.htm#t! 

2 1982 Voi 47, No. 2 Federal Register 

3 http://www.fda.gov/ohrms/dockets/CITPETS/02citpetdoc 

4 http://www.fda.gov/ohrms/dockets/dailys/04/aug04/080404/04p-0349-cp00001-0i-voU.pdf 
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agency enforce its own regulations that, unless a component of a drug has been proven safe, it 
must be removed. 5 This petition, which asserts this unwarranted and uninformed exposure to a 
known neurotoxin is a violation of the Constitutional Right of Bodily Integrity, is accompanied 
by 1000 pages of epidemiological and clinical research demonstrating a causal association 
between mercury exposure and neurodevelopmental disorders, including autism. Neither petition 
has been responded to or acted upon. 

The truth is that even before the 1999 announcement, FDA had over the preceding decade 
received early warnings they chose to ignore. Between 1990 and 1998 the FDA received 47 
adverse events reported through the Vaccine Adverse Events Reporting System (VAERS) 
regarding mercury or thimerosal. From 1998 to July 2000 another 15 reports were received. 
These ‘red flags’ were ignored. 

Since 1990, FDA’s CBER has funded 31 studies with its own scientists evaluating thimerosal, 
yet none of those studies appear to have been about toxicity, rather they have been studies to 
understand and enhance stability, analysis of total mercurial content, and other studies one 
conducts on materials whose use you want to promote. Resources they could have used to 
conduct the much needed pharmacokinetic studies, determining toxicity and maximum safe 
exposure levels, were not conducted (or have not been made available to the public if they have 
been done). Rather staff time and limited FDA research resources have done the work of 
industry in looking to make thimerosal more widely used. 6 

The FDA has failed the American public by ignoring its own data and the published data of 
numerous respected academic institutions showing that thimerosal is highly allergic to a 
significant portion of the population and that it does indeed harm the brain. Just a simple 
Medline search reveals hundreds of peer reviewed articles which document the toxicity of 
Thimerosal, including severe morbidity and mortality from high level exposure. They have 
repeatedly failed the public by putting the profits and preferences of industry above the safety of 
children. 

I, and many of my medical colleagues, remain astonished that we even have to ask the FDA to 
stop allowing mercury to be injected into babies. We have trusted that the FDA was doing its 
job and assuring the safety of all of the drugs and biologies it regulates and that trust has been 
proven undeserved in this instance. Mercury in all of its forms is a known toxin. The unborn, 
the newborn, and the very young are particularly susceptible to brain injury from exposure, yet 
the FDA approved the use of Thimerosal to be administered in Rho-D immune globulin products 
injected into pregnant (and nursing) women with Rh-negative blood. They also approved the use 
of Hepatitis B vaccine with mercury to be given to babies within hours of birth. They approved 
DTaP, Hep B, Hib, Hep A, and the flu vaccine for use in infants and young children with the 
mercury-based preservative thimerosal. 


5 (See the Federal Food, Drug, and Cosmetic Act, 21 U.S.C, 355(e)(3), and 2! C.F.R 10,30) 

6 Information gleaned from CRISP (Computer Retrieval oflnformation on Scientific Projects) is a searchable 
database of federally ftinded biomedical research projects conducted at universities, hospitals, and other research 
institutions and noted in Appendix D of “A Brief Analysis of Recent Efforts in Medical Mercury Induced 
Neurological and Autism Spectrum Disorders.” 
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When faced with the facts that children in the first six months of life were receiving excessive 
levels of mercury through vaccines, the FDA has chosen to allow industry to determine its phase 
out period rather than to give them hard deadlines or refiise to allow its continued use at all. 

Centers for Disease Control and Prevention 


The CDC's failures are even more egregious. At every turn, when the CDC could have alerted 
the public and taken a strong stand against the use of thimerosal, they have chosen instead to 
promote flawed epidemiology studies as proof that no evidence of harm existed. If the 
uninformed public takes the statements on the CDC’s website at face value, they could conclude 
that rigorous evaluations have been conducted and that no risks are associated with the use of 
thimerosal vaccines. Nothing could be further from the truth. 

In July 2000 when you had the CDC before your Committee they made no mention of their own 
research looking at the thimerosal link. SafeMinds obtained relevant documentation through a 
Freedom of Information Act request that showed by December 1999 the CDC knew thimerosal 
could be linked to the increased incidence of neurodevelopmental disorders. 

Using taxpayer resources, and access to the Vaccine Safety Datalink datasets, CDC research 
fellow Dr. Thomas Verstraeten and his team looked at the medical records of children in a 
number of HMOs to see if there was any truth to the thimerosal-autism hypothesis that had been 
proffered. Between February 2000 and November 2003 Dr. Verstraeten and his supervisors at 
the National Immunization Program produced four separate generations of an analysis designed 
to assess the impact of vaccine mercury exposures on neurodevelopmental disorders in children. 
With each generation, elevated and statistically significant risks were reduced and/or eliminated. 

But before these four generations of reports were produced, Verstraeten conducted an earlier 
analysis of these issues in November and December of 1999. He never prepared a formal report 
on this work, but statistical tables obtained by Safe Minds in a FOIA request (and not previously 
analyzed) demonstrate large and statistically significant mercury exposure effects that in many 
cases exceeded the findings of the later reports. 

These “Generation Zero” analyses followed a straightforward methodology that was relatively 
unaffected by biases applied later and was considerably more sensitive with respect to detecting 
mercury exposure effects than the later reports. Most notably, these initial analyses compared 
disease risk in the highest exposure population groups to disease risk in zero exposure population 
groups. In addition, the target study population had not yet been subject to numerous exclusions 
and adjustments applied later, the cumulative effect of which was to reduce the reported impact 
of mercury exposure on children’s health outcomes. 

The results of the Generation Zero analyses are striking and more supportive of a causal 
relationship between vaccine mercury exposure and childhood developmental disorders 
(especially autism) than any of the results reported later 
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• Relative risks of autism, ADD, sleep disorders and speech/language delay were 
consistently elevated relative to other disorders and frequently significant. Disease risk 
for the high exposure groups ranged from lows of 1 .5 to 2 times to as high as 1 1 times the 
disease risk of the zero exposure group. 

• Many other outcomes showed no consistent effect, while a few appeared to show a 
protective effect from vaccine mercury exposure (most likely children with these 
diagnoses were immunized later). 

• The strongest effect was for the highest levels of mercury exposure at the earliest time of 
exposure, consistent with the idea that infant brain development is most sensitive to the 
earliest exposures. 

• The elevated risk of autism for the highest exposure levels at one month ranged from 7.6 
to 1 1 .4 times the zero exposure level. This significant increased risk level corresponds to 
the tenfold increase in autism rates seen since vaccine mercury exposures increase 
starting in 1 990. 

The difference in these results in comparison to the later reports reveal a number of 
methodological choices that may have been powerful sources of bias in later generations of the 
analysis, including the exclusion of children with less than two polio vaccines. These children 
would have been most reliably in the zero exposure group, whereas children with two polio 
vaccines and also with low reported mercury exposure would be more likely to have exposure 
reporting errors and the elimination of zero exposure categories in general as the referent 
category for risk assessment as well as the reduction in the measured exposure in the highest 
category. 

Even with alteration in the inclusion criteria the strong dose dependant associations between 
thimerosal exposure and several adverse neurological outcomes remained as described in an 
email from Dr. Verstraeten to his colleagues December 17, 1999 titled “It just won't go away” 
where Dr. Verstraeten informs the team of investigators that “these neurological outcomes are 
very much related (odds of having one when also having the other go from 20 to 100!) As you 
see some of the RR’s increase over the categories and I haven’t yet found an alternative 
explanation.” 

Their results were so striking and disturbing that the CDC would next call a private meeting 
away from the CDC complex and away from the public eye to discuss. At the now infamous 
“Simpsonwood Meeting" Dr. Verstraeten presented his findings to a closed group of CDC and 
HHS officials and selected outside experts many of whom were academic scientists with very 
close ties to vaccine manufacturers. This Committee, SafeMinds, and other vaccine injury 
advocacy organizations were not invited or even informed about this event; however, 
representatives from all five major vaccine manufacturers were present. Here, the beginning of a 
great injury to the public’s trust in our nation’s immunization programs would be crafted. 

The Simpsonwood meeting, ostensibly designed to be a careful review of a CDC analysis on the 
impact of thimerosai-containing vaccines on child development, instead became a vehicle for 
making numerous deliberate choices that took positive findings in a single direction, towards 
insignificance. Recommendations made by CDC consultants reveal an active interest in 
suppressing the signal in any way possible and widespread interest in concealing the information. 
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This meeting provides evidence of the ways in which data can be manipulated in complex 
epidemiological analyses. Any population based epidemiological analysis involves numerous 
subtle choices with respect to study design and reporting which allow supervisors of such 
population based studies wide discretion in the results they choose to report, depending on 
whether they are interested in reporting a positive or negative finding. In their words and actions 
described below, CD C and NIP employees demonstrated clear biases against reporting positive 
results. 

Dr. Rhodes made arguments to exclude the lowest exposure cases, claiming that the fact that 
their exposures were low suggested family behavior that made them unusual. The low rate of 
outcomes in this group of children, of course, added significance. Dr. Rhodes: Page 104: “lam 
not advocating totally throwing them [the low mercury exposure group] away and never 
considering them in any analysis, but at least for now let’s think if we can establish if there are 
differences in this group of 37 to 75 [micrograms of exposure, i.e., the middle exposure group], 
then in a sense we really don ’t need them. ” 

He made arguments to exclude some cases that had unusually high exposures and outcomes at 
the same time. Any high exposure, high outcome group would support the signal. Dr. Rhodes: 
Page 105: “The other thing that happens at NCK is that even a year or two years after the policy 
change has been made and all kids are supposedly receiving the combination, there is an odd, 
small group of kids that supposedly receives separate DTP and Hib (note: with more thimerosal) 
and an unusually high percentage of those kids are outcomes... For example, if 1,500 kids were 
receiving one vaccine combination in that month of birth and 20 were receiving some other, / 
have removed the 20 completely from the analyses. " 

He made arguments to include non-comparable cases, all of which would serve to add “noise” 
that could obscure the signal. Dr Rhodes: Page 107: “Now I take all those kids that Tom has 
excluded based on prematurity exclusion codes and throw them in. At one month I think there is 
some argument that is overdoing it. Throwing them all back in. 1 think there is a clear argument 
that is going too far, but that further brings things down. So you can push, 1 can pull. But there 
has been substantial movement from this very highly significant result down to a fairly marginal 
result. ” 

An official from the WHO suggests that there could be no value in examining the question 
regardless of the findings. 

Dr. Clements: Page 247: ‘7 am really concerned that we have taken off like a boat going down 
one arm of the mangrove swamp at high speed, when in fact there was not enough discussion 
really early on about which way the boat should go at all. And I really want to risk offending 
everyone in the room by saying that perhaps this study should not have been done at all, because 
the outcome of it could have, to some extent, been predicted, and we have all reached this point 
now where we are left hanging, even though I hear the majority of consultants say to the Board 
that they are not convinced there is a causality direct link between Thimerosal and various 
neurological outcomes. / know how we handle it from here is extremely problematic. ” 
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At the conclusion of the meeting a senior official of the National Immunization Program asks 
that the analysis remain secret. Dr, Bernier: Page 113: "We have asked you to keep this 
information confidential. We do have a plan for discussing these data at the upcoming meeting 
of the Advisory Committee on Immunization Practices on June 21 and June 22. At that time 
CDC plans to make a public release of this information, so I think it would serve all of our 
interests best if we could continue to consider these data. The AC IP work group will be 
considering also. If we could consider these data in a certain protected environment. So we are 
asking people who have a great job protecting this information up until now, to continue to do 
that until the time of the ACIP meeting. So to basically consider this embargoed information. 
That would help all of us to use the machinery that we have in place for considering these data 
and for arriving at policy recommendations. " 

Rather than take swift and aggressive measures to eliminate all exposures to thimerosal in 
children, the CDC delayed the publication of the data for years while conducting additional 
evaluations of the data. These career HHS officials in the highest positions of authority in 
vaccine programs, charged with protecting the public from harm, crafted and implemented a 
strategy that included suppressing their own findings of harm; and would re-run the data and re- 
write the study until all statistically significant correlations between thimerosal and neurological 
injury were wiped away. Their final conclusions, the message they would proclaim to the public 
was that no harm was found with the use of thimerosal in babies. 

Subsequent attempts for independent review of the VSD data have been met with numerous 
obstacles. One completed study by Geier and Geier, 1 corroborated Verstraeten et al’s initial 
suspicion of an apparent epidemiological link between Thimerosal and neurodevelopmental 
disorders, including autism. Unfortunately, since, and some suspect due to, the Geier’s efforts, 
HHS and CDC have placed near impenetrable restrictions on access and study types related to 
VSD data, and such studies are no longer available for replication. This pattern of behavior 
constitutes malfeasance and should not be permitted to stand. It is time to remove the parties 
involved from their role in vaccine safety assessment and to subject the VSD data base to open 
and independent review. 

Another area of concern regarding the CDC’s lack of independence and objectivity in vaccine 
safety was brought to the attention of Congressman Weldon’s office by Lujene Clark, President 
of NoMercury.org and Safe Minds. Each group has looked into this issue and been very 
concerned. In the Fall of 1 999, just a few months after the joint statement calling for the removal 
of Thimerosal from childhood vaccines, a high-ranking CDC employee, Dr. Bob Chen, attended 
a meeting in Brighton, England created an the “Brighton Collaboration” 7 8 in collaboration with 
four of his vaccine colleagues, one of whom is an employee of Aventis Pasteur. The Brighton 
Collaboration’s stated mission is “to facilitate the development, evaluation, and dissemination of 
high quality information about the safety of human vaccines." Their aim is to ‘To develop 


7 Nuerodevelopmental Disorders after Thimerosal-Containing Vaccines: A Brief Communication , Geier and Geier, 
Experimental Biology and Medicine, 2003 

8 “The Brighton Collaboration was founded by Robert Chen, Harald Heijbel, Tom Jefferson, Ulrich Heininger, and 
Elisabeth Loupi in 1 999 at a meeting in Brighton, England. It was officially launched in autumn 2000. The 
Collaboration consists of volunteers from patient care, public health, scientific, pharmaceutical, regulatory and 
professional organizations coming from developed and developing countries." www.briahtoncollaboration.ortt 
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globally accepted and implemented standardized case definitions of Adverse Events Following 
Immunization. ’ 

While on the surface this may seem like a worthy cause, a number of legitimate concerns need to 
be fully addressed. 

1 . Are the CDC and its employees suborning their duties to a non-US non-governmental 
body? 

2. The CDC (and WHO) began funding the Brighton Collaboration in 1999 9 , before it 
was even legally formed. What process for approval did Dr. Chen go through to 
obtain this funding? How is Dr. Chen, a recognized leader in CDC’s vaccine safety 
responsibilities allowed to form and lead a non-profit with direct correlations to his 
government duties? How did a CDC employee gain funding from the CDC for his 
outside activity? The Brighton website cites a salary structure for its leadership 
which begs the question, “Do Dr. Chen or other HHS employees receive double 
salaries?” 

3. How much funding has the CDC (and WHO) provided each year since 1999? Who 
specifically within CDC and HHS approved this funding? 

4. Brighton Collaboration now has offices at the CDC complex in Atlanta. Its 
employees appear to also be employees of the CDC? How is this possible? 

5. The CDC Foundation, another non-govemment, not for profit, formed for the benefit 
to the CDC is raising money to funnel to Brighton. What process did these entities 
traverse to be afforded these privileges at CDC? 

6. Since the Brighton Collaboration is a private vs. government entity, was one of the 
purposes of this organization to keep valuable vaccine safety data outside of public 
scrutiny? 

SafeMinds after consulting with Nomercury.org submitted these and other questions to the 
Director of the CDC earlier this year and provided a copy to your office as well. Dr. Gerberding 
provided a response that indicates that she has not been fully and accurately informed on this 
matter. We are following up with a letter to point out the discrepancies in her responses. In the 
years since you first pointed out conflicts of interest, and in this year when the public first 
learned of the hundreds HHS employees that have financial ties to industry, getting this 
information out in the public is critical. I am providing you a copy of all of these letters and ask 
your assistance in getting the truth before the public. 

Brighton is very troubling to parents who have cases before the Vaccine Injury Compensation 
Program for a number of reasons: 


9 “It obtained its first funding in 1999. The Brighton Collaboration is presently supported by the Centers for Disease 
Control and Prevention (CDC) and the World Health Organization (WHO), From 2000 until 2003, the Collaboration 
also received funding through the European Research Program for Improved Vaccine Safely Surveillance 
(EUSAFEVAC). In December 2003, the Brighton Collaboration Foundation was established by the University 
Children's Hospital Basel, Switzerland. The purpose of the Foundation is to protect and preserve public health by 
promoting immunization safety. The Foundation promotes the development and availability, of globally accepted, 
high quality scientific standards for research on and communication of immunization safety. The Foundation may 
also conduct immunization safety research itself or support such research projects.” www.brightQncollaboration.org 
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1. Rumors abound that Brighton staff and ‘volunteers’ are being afforded access to the 
Vaccine Safety Datalink and other internal data when outside researchers are blocked. 

2. Brighton while being promoted as ‘independent’ is actually a marriage of CDC/FDA 
employees and pharmaceutical representatives who are coming together to define 
what constitutes a vaccine adverse event and thus promote those definitions 
worldwide. One statement on their website states their intention to restrict doctors 
from reporting adverse events to vaccines that occur more than 48 hours after the 
delivery of a vaccine. 

3. Because information developed and promoted by this entity will be supported by 
CDC and other government entities, the special masters within the Vaccine Injury 
Compensation Program will likely accept their findings without question and thus, as 
was the case with redefining what constitutes encephalopathy, families with vaccine 
injured children will not receive compensation in this program, 

4. From a different but equally important view, the international community is being 
drawn in to this and may feel compelled to ‘volunteer’ their time and resources in 
order to stay in good graces with the CDC and WHO. 

Given these actions, which the community is just this year learning about, combined with CDC’s 
handling of the Vaccine Safety Link data, we see not only failure, but intentional actions to hide 
the truth. 

On a good note, on August 30 lh , 2004 CDC approved a research- funding request from SafeMinds 
to investigate mechanisms of thimerosal toxicity. This funding will go to further research efforts 
of Dr. Homig at Columbia University and Dr. James at the University of Arkansas. We applaud 
this award and appreciate the opportunity to further this important research. We also hope this is 
a potential harbinger of a redirection of CDC tone and focus in this discussion. While every 
research dollar is appreciated, it is still a vastly under-funded area. 

Institute of Medicine 


In 2001, the CDC and its Office of the National Immunization Program (NIP), contracted with 
the Institute of Medicine to create the Immunization Safety Review Committee in order the 
scientific evidence regarding a number of vaccine injury hypothesis including the correlation 
between reception of Thimerosal containing vaccines and the onset of neurodevelopmental 
disorders including autism. 

The IOM’s first report on Thimerosal was issued in October of 2001 and addressed the question 
if exposure to thimerosal containing vaccines could be associated with adverse 
neurodevelopmental disorders. The committee concluded that the evidence was inadequate to 
either accept or reject this hypothesis but went on to find the hypothesis “biologically plausible” 
and called for a clear and scientifically sound path for the requisite research necessary to finding 
the answers. That path included epidemiology, but also called for animal model, clinical, case 
study and other relevant research in keeping with the tenets of good science. The committee 
went even further to recommend that infants, children and pregnant women should not be 
exposed to thimerosal containing vaccines. This recommendation was not embraced by our 
Federal agencies. 
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Although the committee had issued a previous report on thimerosal in 2001, at the request of 
CDC, the committee was again called to review the issue in advance of causation hearings 
scheduled for later in the year. Unfortunately, at the time of the hearing, there was little 
additional science available for review, outside of population based epidemiological studies. In 
stating the charge to the committee, CDC chose to focus the investigation on autism alone 
instead of a broad range of adverse neurological outcomes previously considered as well as to 
place an emphasis on epidemiological investigations. Rather than reprimand the agency for its 
failures to adequately address the research recommendations in the 2001 report, the IOM would 
( 1 ) accept a narrowing of their inquiry to autism alone and (2) would base its final conclusions 
on epidemiological research proven to be flawed. 

On May 18 th the Institute of Medicine’s Immunization Safety Review Committee issued their 
final report which found that the biological mechanisms presented to the committee, including 
thimerosal’s ability to induce DNA damage apopotosis in neurons, disrupt methionine synthase 
pathways, a model of autism induced with vaccine level exposure to thimerosal in an 
autoimmune mouse, elevated levels of mercury in children with autism after challenge with a 
chelating agent in comparison to controls, along with data that children with autism are not able 
to effectively excrete mercury theoretical at best. They concluded that the body of 
epidemiological evidence favors a rejection of a causal relationship between vaccine thimerosal 
exposure and autism. 

A causal relationship between autism and vaccinations cannot be proved or rejected based solely 
on evidence from population-based epidemiologic studies. Epidemiological studies, by 
definition, are not designed to prove causality; they can only provide only statistical associations. 
Therefore, the committee’s conclusion that the “body of epidemiologic evidence favors rejection 
of a causal relationship...” has no scientific meaning. 

The committee admits in their report that population-based studies would not be able to detect 
subpopulations that could be genetically more vulnerable to mercury at lower doses than normal. 
The majority of children without the genetic susceptibility would simply “dilute out” the 
minority of susceptible children. “The committee recognizes that this line of reasoning as a 
theoretical explanation for the data presented in this report ...” (i.e., their conclusion of no 
association). The whole concept of identifying a direct causal relationship between vaccinations 
and autism may be impossible by definition - so the conclusion of “no association” would be 
inevitable and unavoidable. The mercury exposure is at best a “trigger” not the gun. 

The conclusion that the available biological hypotheses for a causal relationship between autism 
and mercury “lack supporting evidence and are theoretical only” offers no justification for 
discouraging further research along these lines of investigation. All scientific hypotheses are 
“theoretical” by definition. By their own admission in the report, an untested and plausible 
biologic explanation for a causal association is the genetic susceptibility theory- the one theory 
that could explain their inability to detect an association in their population-based approach. 
Why was this not emphasized as a worthy hypothesis to explore? 
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The CDC’s National Immunization program (NIP) has once again turned to the IOM for 
assistance. Just last month the first meeting of a panel was conducted to look at if and how to 
make the VSD information available to outside investigators and whether or not the CDC should 
make ‘preliminary’ data available. Dr. Bob Chen, who takes credit for creating the VSD 
program, was noticeably absent from this public meeting. How can the IOM be expected to do 
its job, if the CDC does not bring before the Committee to answer questions, those directly 
responsibility for these activities? 

I would like to bring to your attention that one CDC employee in presenting information to this 
panel made grossly inaccurate statements in an attempt to excuse the lack of a well designed and 
executed program for outside research access. Dr. Roger Bernier, who has been before this 
committee, indicated that the CDC ‘rushed’ to put together the VSD sharing program (under 
Congressional pressure) when in fact the agency had a decade to develop a program, and after 
your intervention still took two years to design what has turned out to be a cumbersome sharing 
program. His statements were so blatantly false that another CDC staff person intervened to 
clarify and a former member of your staff further corrected the record during public comment. 

SafeMinds joined a number of other organizations in calling upon the IOM panel to push for 
transparency and open access. We remain cautious and hopeful. 

Funding Deficits at the National Institutes of Health 

Access to data is important, but access means nothing if you do not have the resources to conduct 
research. The very reason taxpayers support significant resources ($27 billion) be provided to 
the National Institutes of Health (N1H) is to conduct research, free of industry or other outside 
influence, to get timely answers to important health related questions. 

Since the mid-1980s we have seen epidemic increases in the rates of autism, yet the NIH and 
other health agencies have been slow to respond. 

In 1997 the NIH was investing only $22 million on autism research. This covered therapeutic 
interventions, genetic research, and everything in between. That research investment has 
increased five-fold but remains woefully inadequate: 

NIH Funding of Autism Research 

Fiscal Year: 1999 2000 2001 2002 2003 2004 2005(estimated) 

Funding (in millions): 40 52 56 65 93 96 99 

The NIH’s efforts to conduct and fund studies evaluating Thimerosal have been at times 
misdirected and continue to be inadequate given the severity of the potential risk associated with 
the discovery in 1999 that 8,000 children a day were being exposed to potentially dangerous 
levels of mercury. This premier $27 Billion biomedical institution comprised of 27 Institutes 
and Centers has to date failed to provide evidence to confirm that they have made this matter a 
priority or that they remain open-minded about the potential that thimerosal in vaccines may be 
linked to a novel form of autism - mercury-induced autism spectrum disorders. As the bastion 
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for high quality research, the one study the NIH’s National Institute of Allergy and Infectious 
Diseases (NIAID) notes on in their May 2004 FAQ Public Page on NIAID-funded studies on the 
subject is the Rochester Study 10 as proof that thimerosal in vaccines is not linked to autism. In 
this investigation Pichichero measured blood levels of mercury in infants after exposure to 
thimerosal-containing vaccines. 

There were a number of limitations in this investigation including a small sample size. Although 
the overall sample size was stated as 61 infants, there were only 33 exposed children who were 
used for the blood mercury assessment upon which the safety conclusions were made. One 
major shortcoming of a small sample size is the low chance of including infants who are 
especially sensitive to mercury's effects, or who may have detoxification difficulties. We know 
from the mercury literature that there is wide variability in the population in regard to mercury 
sensitivity and clearance. Since vaccines are given to virtually all infants, even if 1% retained 
mercury to a much greater degree than the "norm", this would represent a large number of 
injured children. The small sample size means that the study lacks sufficient power to establish 
safety claims. The sample was not randomly drawn, but was a convenience sample, and therefore 
not representative of all infants in terms of health status, socio-economic status, ethnicity, and 
other potentially important factors. The dose of mercury that the infants received was also much 
lower than what infants received during the 1990’s. Blood levels for mercury were obtained days 
and often times weeks after the vaccine exposure. Given that the half-life of ethylmercury 
appears to be 6-7 days, virtually all, if not all, blood draws missed the peak blood concentrations 
of mercury. It is impossible to state what the peak values are if they were not measured. It is also 
impossible to calculate average blood concentrations unless peak concentrations are measured. 

In spite of these limitations Pichichero makes the sweeping statement that "This study gives 
comforting reassurance about the safety of ethyl mercury as a preservative in childhood 
vaccines." The design and results of the study do not support these statements. In fact, the 
results suggest that thimerosal exposure from vaccines may have caused neurological damage in 
some children. Safe Minds questions the objectivity of the study authors, due to their ties to 
vaccine manufacturers, which may have resulted in a biased study design and biased 
interpretation of the results. Pichichero has an acknowledged financial tie to Eli Lilly, the 
developer of thimerosal and the main target of thimerosal litigation. He has also claimed 
financial ties to a number of vaccine manufacturers, including manufacturers of thimerosal- 
containing vaccines. 

In the Pichichero study, there is one infant blood level out of the 1 7 2-month old blood samples 
(12%), which was 20.55 nMol/L, or 4.1 ppb. This infant had its blood drawn five days after the 
exposure and had received just 37.5 mcg/Hg. According to a letter Lancet the following month 
written by Dr. Neal Halsey of the Vaccine Safety Institute at Johns Hopkins, a dose of 62.5 meg 
could well have resulted in a peak blood mercury level of 48.3nmol/l. Applying newly reported 
brain to blood partition ratio of 4.5 ng/ml (+/- 1.5) for thimerosal, predicted brain levels of 
mercury would be 217.35 ng/g. 


i0 Pichichero ME, Cemichiari E, Lopreiato J, and Treanor J. Mercury concentrations and metabolism in infants 
receiving vaccines containing thimerosal: a descriptive study. Lancet 360:1737-1741 (2002). 
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Given that Baskin et al (2003) 11 have documented DNA damage, caspase-3 activation, nuclear 
membrane damage and cell death in cultured adult human neurons and fibroblasts exposed to 
201 mcg/1 ethyl mercury (the lowest concentration tested) after 6 hours or less of incubation, 
routine vaccination practices during the 1990’s levels may have resulted in neurodevelopmental 
injury to some infants. That the NIAID would fund a small and poorly controlled study and then 
promote the findings, as if it were meeting the gold standards of scientific rigor, despite the 
numerous letters to the editor of Lancet questioning the authors conclusions, is highly suspect. 

While the entire research portfolio on autism spectrum disorders remains inadequate, the 
investment on thimerosal research remains miniscule. You have heard previously from scientists 
who for decades were funded by NIH and then once they asked for funding on vaccine adverse 
events, they were suddenly turned down. In the issue of thimerosal, what could have been 
accomplished in months has still not been accomplished five years later. 

In previous hearings, HHS staff testified to you that they have nominated thimerosal to the 
National Toxicology Program 12 managed by the NIH’s National Institute of Environmental 
Health Sciences. In their 200 1 literature review and submission they conclude: 

Limited data were found on the comparative toxicology of ethylmercury vs. 
methylmercury. One animal study directly compared the toxicity of these compounds in 
rats administered 5 daily doses (8.0 or 9.6 mg/kg) of equimolar concentrations of ethyl- 
or methylmercury by gavage. Tissue distribution, and the extent and severity of 
histological changes in the brain and kidney were assessed. Neurotoxicity of ethyl and 
methylmercury was similar, with higher levels of inorganic mercury observed in the 
brains of ethylmercury treated rats. Renal damage was greater in rats receiving 
ethylmercury. Although the data are limited, similar toxicological profiles between 
ethylmercury and methylmercury raise the possibility that neurotoxicity may also occur 
at low doses of thimerosal. 

Thimerosal is nominated to the NTP for further study to assess gaps in knowledge 
regarding toxicokinetics and the potential for neurodevelopmental toxicity. These gaps 
include comparative toxicity of ethyl- and methylmercury, the metabolism and 
elimination of ethylmercury compared with methylmercury, the effect of intermittent 
intramuscular doses of thimerosal from vaccines compared with chronic low dose oral 
exposure to methylmercury, and the susceptibility of the infant compared with the fetus 
to adverse effects from organicmercurials. In order to provide a more complete 
assessment of the toxicity of thimerosal during the critical period of neurodevelopment. 


11 Baskin, D., Ngo, Hop., and Didenko, V. Thimerosal induces DNA breaks, caspae-3 activation, membrane 
damage, and cell death in cultured human neurons and fibroblasts. Toxicological Sciences, 2003; 74: 361-8. 

12 The National Toxicology Program (NTP) was established in 1978 by the Department of Health and Human 
Services (DHHS) to coordinate toxicological testing programs within the Department, strengthen the science base in 
toxicology; develop and validate improved testing methods; and provide information about potentially toxic 
chemicals to health regulatory and research agencies, the scientific and medical communities, and the public. The 
Program is administered by the NTP Director, who is also the Director of the N1EHS. 
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well-designed studies are needed to address these gaps in knowledge in appropriate 
animal model t(s) n 


Yet for Thimerosal, the NTP as of September 1, 2004, posts on their website the following 
information: 

=> No bioassay studies are available evaluating standard toxicology and carcinogenesis 
=? No reproductive studies are available 
=> No developmental studies available 
=> No immunology studies are available 

=> In 1 983, one in vitro salmonella study was conducted evaluating genetic toxicity for 
hamsters and rats (which was negative) 

A further search of the NTP site finds that of the more than 8,000 chemicals in the market-place, 
zero have been approved for general toxicology study by the program. After more than 3 years 
of waiting, thimerosal has yet to hit the radar of the NTP. There are currently 31 chemicals with 
a project leader assigned and a study in design - thimerosal is not among them. 

Existing Studies Support a Link Between Thimerosal Exposure and the Onset of 
Autism. 


So is there scientific evidence to support parent’s claim that after receiving thimerosal laden 
vaccines their children became ill? Is there evidence to validate that the presence of mercury in 
the bodies of young children, who also happen to be autistic, is of concern? 

To those who remain open-minded, there is ample evidence to support these concerns. When 
HHS failed to fund the studies the IOM asked for, non-profit organizations, such as SafeMinds 
have funded or supplemented research at some of our country’s most respected academic 
institutions. While then NIH spends less than S59 per autistic child on research, families who are 
paying tens of thousands of dollars out of pocket for the therapeutic care of their thimerosal- 
injured children have been forced to devote energy and resources to raise money research from 
art auctions, dinners, and t-shirt sales because for five years NIH and HHS have chosen not to 
make this a priority. 

While HHS continues to state there is no evidence to support a link between thimerosal 
exposure and the onset of autism and that science does not yet know if ethylmercury is as toxic 
as methylmercury, the evidence has indeed been mounting. 

A discourse between Congressman Dave Weldon, MD and Dr. David Baskin during the 
December 10, 2002 hearing of the Committee on Government Reform provides a fair analysis of 
this quandary: 


13 Thimerosal Nomination to the National Toxicology Program http://ntp- 
server.niehs.nih.gov/htdocs/Chem_Background/ExSumPDF/Thimerosal.pdf 
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Dr. Weldon. / have a couple of questions for Dr. Baskin about ethyl mercury versus methyl 
mercury. / have had some people say that data on methyl mercury is fairly good, but we don't 
have good data on ethyl mercury. I take it from your testimony there is actually quite a bit of 
data on ethyl mercury and that it's as toxic as methyl mercury. 

Dr. Baskin. There is more data, more and more data on ethyl mercury. The cells that I showed 
you dying in cell culture are dying from ethyl mercury. Those are human frontal brain cells. 

You know, there has been a debate about, well, ethyl versus methyl. But from a chemical point of 
view, most chemical compounds that are ethyl penetrate into cells better than methyl. Cells have 
a membrane on them, and the membrane is made of lipids, fats. And ethyl as a chemical 
compound pierces fat and penetrates fat much better than methyl. And so, you know, when I've 
began to work with some of the Ph.D.s in my laboratory and discuss this, everyone said, oh, 
gosh, you know, we've got to adjust for ethyl because it's going to be worse; the levels are going 
to be much higher in the cells. So, l mean, I think at best they're equal, but it's probably highly 
likely that they are worse. And some of the results that we are seeing in cell culture would 
support that ... 14 

Research by Clarkson, Magos and Meyers 15 and Gossel and Bricker’s 16 determined, that ethyl 
mercury (thimerosal) has the capacity to attack and injure various neurodevelopment centers. 

Boyd Haley, PhD, professor and chair at the University of Kentucky, Department of Chemistry 
provided clear and specific conclusions from his research and the evidence he has reviewed: 

• Thimerosal is the major toxic component of most vaccines 

• Thimerosal is a more potent inhibitor of many metabolic enzymes than is mercuric 
chloride 

• Due to synergistic toxicity, thimerosal exposure through vaccines with aluminum should 
be considered quite capable of causing severe neurological and systemic damage. 

• There appears to be a subset of the population that cannot effectively excrete mercury and 
are at a greater risk to exposures to mercury than are the general population. Genetic 
susceptibility is critical. 

• Presence of other heavy metals, antibiotics, etc. may enhance the toxicity of thimerosal. 
Synergistic toxicities must be considered. 

• Estrogen decreases thimerosal toxicity whereas testosterone increases the toxicity. 
Gender effects are involved. 

In 2003, Holmes et al 17 published a paper showing that that lower overall rate of (excreted) 
mercury in the infants’ hair for children diagnosed with autism. This finding strongly supported 
the hypothesis connecting autistic children’s inability for excreting mercury, and as a precursor 


14 


Vaccines and the Autism Epidemic: Reviewing the Federal Governments Track Record and Charting a Course 


for the Future, Serial No. 107-153 

15 Thomas W. Clarkson, Ph.D., Laszlo Magos, M.D., and Gary J. Myers, M.D., The Toxicology of Mercury — 
Current Exposures and Clinical Manifestations , N Engl J Med 2003;349:1731-7. 

16 Gossel TA, Bricker JD. Principles of clinical toxicology. 2nd ed. New York: Raven Press, 1990. 

17 Reduced Levels of Mercury in First Baby Haircuts of Autistic Children, International Journal of Toxicology, 


22:277-285, 2003 
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to mercury induced neurotoxicity and subsequent development disorders. Non-autistic children 
were found to have substantially higher mercury levels in their first cuts, purporting that their 
excretion capacity for mercury is less hindered, at least in comparison to the capacity of autistic 
children. 

Dr. H. Vasken Aposhian, provided a similar perspective to the IOM in February: He put forward 
the possibility that there is an efflux impairment to which thimerosal is introduced into an 
unfavourable environment, Thimerosal would then be a final insult or “trigger” leading to 
autism . 18 The second postulate Aposhian put forward relies on the efflux impairment, but 
provides that the thimerosal introduction simply provides an increased mercury burden in the 
child. This postulate provides that the thimerosal exacerbates pre and post expected 
environmental exposure, putting the mercury burden over the threshold to neurotoxicity. Only 
through research can these questions be answered. Supportive to Aposhian’s presentation were 
findings that “thimerosal pharmacokinetics obtained using non-autistic children are not the same 
as those expected for autistic children .” 19 This furthered not only the issue of an efflux disorder, 
but to the variance in kinetics involved. 

Bradstreet presented data to the IOM showing that single nucleotide polymorphism found in 
children with autism spectrum disorders provides the mapping from exposure to injury. 
Specifically, SNP’s inhibited by thimerosal involving methylation and sulfation disallow a 
“normal process” for mercurial excretion. This event creates and maintains the elevated mercury 
body burden, which provides for the neurotoxic atmosphere, thus providing the architecture for 
neurodevelopmental injury resulting in injuries such as autism spectrum disorders. 

What Bradstreet and James have accomplished is the initial recognition and mapping to the 
trigger mechanism(s) involved between the thimerosal (mercury) exposure and the end stage 
resultant disease. In reviewing the history of research regarding this issue, like so many other 
medical finds, it has been a process of reverse engineering. First was the recognition of the 
epidemic; next the suggested likeness between mercury poisoning and autism spectrum 
disorders; then the potential ties discovered through efforts in epidemiology; and now the causal 
trigger mechanism/event. 

Deth et al , 20 found that “Neurodevelopment toxins, such as ethanol and heavy metals 
[thimerosal], interrupt growth factor signaling, raising the possibility that they might exert 
adverse effects on methylation.. .’’Our findings outline a novel growth factor signaling pathway 
that regulates MS activity and thereby modulates methylation reactions, including DNA 
methylation. The potent inhibition of this pathway by ethanol, lead, mercury, aluminum and 
thimerosal suggests that it may be an important target of neurodevelopmental toxins." 


iS Immunization Safety Review: Meeting 9: Aposhian Presentation, 
http://www.iom.edu/includes/dbfile.asp7id-18390 - Slide 16 

19 Immunization Safety Review: Meeting 9: Aposhian Presentation, 
http://www.iom. edu/includes/dbfile,asp?id=l 8390 - Slide 18 

20 M Waly, H Olteanu, R Banerjee, S-W Choi, I B Mason, B S Parker, S Sukumar, S Shim, A Sharma, J M 
Benzecry, V-A Power-Chamitsky and R C Deth “ Activation of methionine synthase by insulin-like growth factor- 1 
and dopamine: a target for neurodevelopmental toxins and thimerosal ", Molecular Psychiatry, April 2004, Volume 
9, Number 4, Pages 358-370 
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What Deth et al are continuing is a the building of the path to understanding of the role 
thimerosal plays in interruption of various developmental processes which lead to neurological 
development disorders, including autism. 

Furthermore, Burbacher et al's 21 research effort investigating mercury blood levels in primates 
exposed to vaccine levels of methyl mercury and ethyl mercury provides that there are clear 
differences between ethyl and methyl mercury in blood and tissue levels over time. Unlike Dr. 
Sager’s presentation of Burbachers primate research data at both CDC’s Advisory Committee for 
Immunization Practice (ACIP) meeting on June 19th, 2003 and at the Institute of Medicine 
meeting held February 9th, 2004, I was surprised to find that earlier data presentations were 
incorrect and that the take home message that there was little accumulation of mercury in the 
brain of the primates dosed with thimerosal may not be a correct assumption. According to Dr. 
Burbacher’s presentation 22 at a recent EPA sponsored symposium on mercury, the half life of 
mercury in the brains of primates dosed with thimerosal is 28 days, not 1 8 days as presented 
previously by Dr. Sager. And even more concerning is additional data which found that ethyl 
mercury more rapidly converted to toxic form of mercury in the brains of the primates which 
resulted in increasing levels of inorganic mercury. Once mercury converts to its inorganic form 
in the brain it is very difficult for it to be removed. Per Dr. Burbacher, this new data directly 
contradicts recent assertions made by Magos regarding the lower neurotoxic character of 
thimerosal relative to methylmercury. 

This project, funded by NIAID, has forwarded nearly as many questions as it has answered. 
Specifically, while the mercury/blood level modeling has been mapped, the true levels, and 
increased propensity, for ethyl mercury to cross, and potentially to remain past, the blood-brain 
barrier. A request by the researchers to fund further study this issue, given the findings 
promoting caution to the use of ethyl mercury (thimerosal), has to date gone unfulfilled, and may 
need to be accomplished privately to provide further answers. 

The next recently released study is from the Mailman School of Public Health at Columbia 
University. In this study, 23 Homig et al looked at the effects of vaccine level thimerosal 
exposure on mice with a specific genetic susceptibility. This research postulate was created 
following the increasing body of scientific evidence promoting that the Thimerosal-NDD link is 
predicated upon certain genetic predispositions/genomic defects, which refer to autoimmune 
disease sensitivity. 

Homig et al found that the selected mice universally showed an implication of “genetic 
influences” that led to responses and activities that mimic those found in Autism Spectrum 
Disorders (including growth retardation, hypoactivity, social withdrawal, gross motor 
coordination, repetitive motions/movements, confusion or dissociation with familiar surrounds, 


21 Burbacher, Shen, Clarkson, “Comparative Toxicokenetics of Methyl mercury and Thimerosal in Infant Maccct 
fasicularis” presentation to Institute of Medicine, Immunization Safety Review Committee, 9 February 2004 

22 “Mercury in Macaque Infants following Oral Ingestion of Methylmercury or Intramuscular Injection of Vaccines 
Containing Thimerosal” presented by Thomas Burbacher, PhD.EPA Symposium on Mercury: Medical and Public 
health Issues, April 28-30, 2004. Tampa, Florida. 

23 Hornig, Chian, Lipkin, Molecular Psychiatry (2004), 1-13. Neurotoxic effects of postnatal thimerosal are mouse 
strain dependent 
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and other dysfunctional behaviours). Homig et al’s research also found physiological effects 
relevant to the brain and cranium in the creation of abnormalities resultant from vaccine level 
thimerosal exposure. 

What all of the arena’s researchers, regardless of position, are in agreement is the need for 
additional research to follow these matters through, for better understanding, potential 
treatments, and establishing policies and practices which will reverse the current epidemic trend. 


What is being done to address these concerns? 

Office of Special Counsel 

The Office of Special Counsel (OSC) is an independent investigative and prosecutorial agency 
and operates as a secure channel for disclosures of whistleblower complaints and abuse of 
authority. Its primary mission is to safeguard the merit system in federal employment by 
protecting federal employees and applicants from prohibited personnel practices, especially 
retaliation for whistleblowing. OSC also has jurisdiction over the Hatch Act and the Uniformed 
Services Employment and Reemployment Rights Act. 

Earlier this year, individuals within the thimerosal-induced autism community contacted the 
OSC out of concern that individuals within HHS knew that harm was possible and that they have 
acted to cover up the truth in order to protect their careers and their friends in industry. After an 
extensive review of the data, in May 2004, the Office of Special Counsel wrote to Senator Judd 
Gregg and Congressman Joe Barton asking them in their capacity as Chairman of the relevant 
legislative committees to investigate. Special Counsel Scott Bloch states in his letter,” ...based 
on the publicly available information. .. it appears there may be sufficient evidence to find a 
substantial likelihood of a substantial and specific danger to public health caused by the use of 
thimerosal/mercury in vaccines because of its inherent toxicity. Due to the gravity of the 
allegations, I am forwarding a copy of the information disclosed to you in your capacity as 
Chairmen of the Senate Committee and House Committee with oversight authority for HHS. I 
hope that you will review these important issues and press HHS for a response to this very 
serious public health danger... I believe these allegations raise serious continuing concerns about 
the administration of the nation’s vaccine program and the government’s possibly inadequate 
response to the growing body of scientific research on the public health danger of mercury in 
vaccines. The allegations also present troubling information regarding children’s cumulative 
exposure to mercury and the connection of that exposure to the increase in neurological disorders 
such as autism and autism-related conditions among children in the U.S.” 24 ' 25 

The OSC took what 1 believe is an unusual step, they issued a press release publishing this letter, 
which stated that without a whistleblower the OSC could not move forward. It is our 
understanding that whistleblowers have come forward and the OSC investigation is active. The 


24 www.osc.gov/documents/press/2004/pr04_07.htm 

25 http://www.cbsnews.com/htdocs/pdf/oscpdf.pdf 
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OSC has the capacity to hold the individuals within HHS who have failed the American public 
responsible for their actions. 

HR 4169 


For more than two years now, the CDC and others within HHS have reported to Congress and 
the media that thimerosal is out of all the vaccines being given to children. However, this past 
year the CDC chose not to state a preference for the use of thimerosal- free vaccines in children, 
rather promoting the reintroduction of thimerosal into the pediatric vaccine schedule by 
recommending that all children over the age of six months receive flu vaccine of which some 
brands continue to contain thimerosal. 

Responding to HHS’s failure to get the mercury out, Chairman Burton joined the bipartisan 
effort of Congressman Dave Weldon and Congresswoman Carolyn Maloney in introducing. HR 
4169, “The Mercury Free Vaccine Act of 2004”. To date, there are 31 cosponsors. SafeMinds 
supports the passage of the bi-partisan Bill as well as the bills passed in Iowa and California. We 
hope that Governor Schwarzenegger will sign AB 2943 immediately. We also hope that the 
Congress, in its waning days of the 1 08 th Congress will pass HR 4169. 

Conclusions 

Chairman, when you first began your oversight investigation into vaccine safety concerns you 
were accused of being ‘anti-vaccine’ - in fact, this is the first attack on the credibility of anyone 
who dares to ask questions regarding vaccine safety. It is important to state that neither 
SafeMinds, as an organization, nor myself as a parent and health care professional, is opposed to 
vaccination. Nor are the independent researchers involved in this research. The investigation 
you initiated in 1999 has raised awareness about the need for good communication between 
parents, health care providers and our Federal agencies. 

Vaccine safety is an important public health issue. Concerns voiced by parents, physicians and 
the scientific community regarding vaccine safety issues must be addressed with thoughtful, 
complete and unbiased investigations. Because vaccines are so widely used and because state 
laws require that children be vaccinated to enter daycare or school, vaccine safety issues, even if 
theoretical in nature, deserve to be investigated to the fullest extent possible. 

Your investigations have highlighted the paucity of science in the field of vaccine adverse events 
and have created interest among academicians who likely would not have risked their careas 
asking these tough questions. 

Although the removal of Thimerosal in medical products, including vaccines, has taken over 5 
years to accomplish, we may be starting to see some the effects of this policy decision 
According to information 26 released in July 2004 by the California State Department of 
Developmental Services (DDS), California has experienced the first ever nine month sustained 


u State of California Department of Developmental Services, Friday, July 2, 2004 Quarterly Client Characteristics 
Report Index For the end of June 2004 
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reduction in the numbers of professionally diagnosed new cases of fall syndrome autism being 
added to California’s developmental services system. 

Not only did the most recent three consecutive quarter period produce the first sustained 
reduction in the 35 year history of California's developmental services system (197 fewer new 
cases then the previous October through June period), but the most current recently completed 
quarter, April 2004 through June 2004, produced the all time largest reduction of any quarter 
( 108 less cases) in the history of the system. 

What makes this historic development of this very recent reduction in new cases of autism so 
important is that those children from the birth cohorts of 1999 and 2000 are now entering the 
system. First with the year 1999 and much more so with year 2000, these are the widely 
recognized first two years of the beginning of the serious effort to substantially reduce the 
amount of the mercury containing preservative Thimerosal in childhood vaccines. 

Thank you for the opportunity to present this information to the Subcommittee today. 

I would be happy to answer any questions. 
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Autism: a novel form of mercury 
poisoning 

S. Bernard, A. Enayati, L. Redwood, H. Roger, T. Binstock 

ARC Research, Cranford, New Jersey, USA 


Summary Autism is a syndrome characterized by impairments in social relatedness and communication, repetitive 
behaviors, abnormal movements, and sensory dysfunction. Recent epidemiological studies suggest that autism may 
affect 1 in 150 US children. Exposure to mercury can cause immune, sensory, neurological, motor, and behavioral 
dysfunctions similar to traits defining or associated with autism, and the similarities extend to neuroanatomy, 
neurotransmitters, and biochemistry. Thimerosal, a preservative added to many vaccines, has become a major source 
of mercury in children who, within their first two years, may have received a quantity of mercury that exceeds safety 
guidelines. A review of medical literature and US government data suggests that: (i) many cases of idiopathic autism 
are induced by early mercury exposure from thimerosal; (ii) this type of autism represents an unrecognized mercurial 
syndrome; and (iii) genetic and non-genetic factors establish a predisposition whereby thimerosal’s adverse effects 
occur only in some children. © 2001 Harcourt Publishers Ltd 


INTRODUCTION 

Austic spectrum disorder (ASD) is a neurodevelopmental 
syndrome with onset prior to age 36 months. Diagnostic 
criteria consist of impairments in sociality and communi- 
cation plus repetitive and stereotypic behaviors (1). Traits 
strongly associated with autism include movement dis- 
orders and sensory dysfunctions (2). Although autism 
may be apparent soon after birth, most autistic children 
experience at least several months, even a year or more of 
normal development - followed by regression, defined as 
loss of function or failure to progress (2-4). 

The neurotoxicity of mercury (Hg) has long been rec- 
ognized (5). Primary data derive from victims of con- 
taminated fish (Japan - Minamata disease) or grain 
(Iraq, Guatemala, Russia); from acrodynia (Pink disease) 
induced by Hg in teething powders; and from individual 
instances of mercury poisoning (HgP), many occurring in 
occupational settings (e.g. Mad Hatter's disease). Animal 
and in vitro studies also provide insights into the 
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mechanisms of Hg toxicity. More recently, the Food and 
Drug Administration (FDA) and the American Academy 
of Pediatrics (AAP) have determined that the typical 
amount of Hg injected into infants and toddlers via 
childhood immunizations has exceeded government 
safety guidelines on an individual (6) and cumulative 
vaccine basis (7). The mercury in vaccines derives from 
thimerosal (TMS), a preservative which is 49.6% ethyl- 
mercury (eHg) (7). 

Past cases of HgP have presented with much inter- 
individual variation, depending on the dose, type of mer- 
cury, method of administration, duration of exposure, 
and individual sensitivity. Thus, while commonalities 
exist across the various instances of HgP, each set of vari- 
ables has given rise to a different disease manifestation 
(8-11). It is hypothesized that the regressive form of 
autism represents another form of mercury poisoning, 
based on a thorough correspondence between autistic 
and HgP traits and physiological abnormalities, as well as 
on the known exposure to mercury through vaccines. 
Furthermore, other phenomena are consistent with a 
causal Hg-ASD relationship. These include: (a) symptom 
onset shortly after immunization; (b) ASD prevalence 
increases corresponding to vaccination increases; (c) sim- 
ilar sex ratios of affected individuals; (d) a high heritabil- 
ity rate for autism paralleling a genetic predisposition to 
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Hg sensitivity at low doses; and (e) parental reports of 
autistic children with elevated Hg. 

TRAIT COMPARISON 

ASD manifests a constellation of symptoms with much 
inter-individual variation (3,4). A comparison of traits 
defining, nearly universal to, or commonly found in 
autism with those known to arise from mercury poison- 
ing is given in Table 1 . The characteristics defining or 
strongly associated with autism are also more fully 
described. 

Autism has been conceived primarily as a psychiatric 
condition; and two of its three diagnostic criteria are 
based upon the observable traits of: (a) impairments in 
sociality, most commonly social withdrawal or aloofness; 


and (b) a variety of perseverative or stereotypic behaviors 
and the need for sameness, which strongly resemble 
obsessive-compulsive tendencies. Differential diagnosis 
may include childhood schizophrenia, depression, 
obsessive-compulsive disorder (OCD), anxiety disorder, 
and other neuroses. Related behaviors commonly found 
in ASD individuals are irrational fears, poor eye contact, 
aggressive behaviors, temper tantrums, irritability, and 
inexplicable changes in mood (1,2,12-17). Mercury poi- 
soning, when undetected, is often initially diagnosed as a 
psychiatric disorder (18). Commonly occurring symptoms 
include: (a) 'extreme shyness' indifference to others, 
active avoidance of others, or ‘a desire to be alone’; 

(b) depression. Tack erf interest' and 'mental confusion'; 

(c) irritability, aggression, and tantrums in children and 
adults; (d) anxiety and fearfulness; and (e) emotional 


Table 1 Summary comparison of traits of autism and mercury poisoning (ASD references in bold; HgP references in italics) 


Psychiatric disturbances 

Social deficits, shyness, social withdrawal (1,2,130,131; 21,31,45,53,132) 

Repetitive, perseverative, stereotypic behaviors, obsessive-compulsive tendencies (1,2,43,48,133; 20,33-35,132) 

Depression/depressive traits, mood swings, flat affect; impaired face recognition (14,15,17,103,134,135; 19,21,24,26,31) 

Anxiety, schizoid tendencies; irrational fears (2,15,16; 21,27,29,31) 

Irritability, aggression, temper tantrums (12,13,43; 18,21 £2^5) 

Lacks eye contact; impaired visual fixation (HgP)/probtems in joint attention (ASD) (3,36,136,137; 18,19,34) 

Speech and language deficits 

Loss of speech, delayed language, failure to develop speech (1-3,138,139; 1 1^23^4,27,30,37) 

Dysarthria; articulation problems (3; 21,25,27,39) 

Speech comprehension deficits (3,4,140; 9,25,34,38) 

Verbalizing and word retrieval problems (HgP); echoialia, word use and pragmatic errors (ASD) (1,3,36; 21 £7,70) 

Sensory abnormalities 

Abnormal sensation in mouth and extremities (2,49; 25,28,34,39) 

Sound sensitivity; mild to profound hearing loss (2,47,48; 19,23-25,39,40) 

Abnormal touch sensations; touch aversion (2,49; 23.24,45,53) 

Over-sensitivity to light; blurred vision (2,50,51; 18,23,31,34.45) 

Motor disorders 

Flapping, myodonal jerks, choreiform movements, dieting, rocking, toe walking, unusual postures (2,3,43,44; 11,19,27,30,31.34.39) 
Deficits in eye-hand coordination; limb apraxia; intention tremors (Hgpyprobiems with intentional movement or imitation (ASD) (2,3,36,181 ; 
25,29,32,38,70,87) 

Abnormal gait and posture, clumsiness and incoordination; difficulties sitting, lying, crawling, and walking; problem on one side of body 
(4,41,42,123; 18,25,31,34,39,45) 

Cognitive impairments 

Borderline intelligence, mental retardation - some cases reversible (2,3,151,152; 19,25,31,39,70) 

Poor concentration, attention, response Inhibition (HgP)/shifting attention (ASD) (4,36,153; 21,25.31,38,141) 

Uneven performance on IQ subtests; verbal IQ higher than performance IQ (3,4,36; 31.38) 

Poor short term, verbal, and auditory memory (36,140; 21,29,31,35,38,87,141) 

Poor visual and perceptual motor ddlls; impairment in simple reaction time (HgP)/lower performance on timed tests (ASD) (4,140,181; 
21,29,142) 

Deficits in understanding abstract ideas & symbolism; degeneration of higher mental powers (HgP)/sequencing, planning & organizing 
(ASD); difficulty carrying out complex commands (3,4,36,153; 9, 18,37,57,142) 

Unusual behaviors 

Self injurious behavior, e.g. head banging (3,154; 11, 18,53) 

ADHD traits (2,36,155; 35,70) 

Agitation, unprovoked crying, grimacing, staring speffs (3,154; 11,23,37,88) 

Sieep difficulties (2,156,157; 11£2,31) 

Physical disturbances . 

Hyper- or hypotonia; abnormal reflexes; decreased muscle strength, especially upper body; incontinence; problems chewing, swallowing 
(3,42,145,181; 19,27,31,32,39) 

Rashes, dermatitis, eczema, itching (107,146; 22,26.143) 

Diarrhea; abdominal pain/discomfort, constipation, ‘cofitis* (107,147-149; 18.23.26,27,31,32) 

Anorexia; nausea (HgP)/vomiting (ASD); poor appetite (HgPyrestricted diet (ASD) <2,123; 18,22) 

Lesions of fleum and colon; Increased gut permeability (147,150; 57, 144) 


2001 Harcourt Publishers Ltd 


Medical Hypotheses (2001) 56(4), 462-471 





128 


464 Bernard et al. 


lability. Neuroses, including schizoid and obsessive- 
compulsive traits, problems in inhibition of perservation, 
and stereotyped behaviors, have been reported in a num- 
ber of cases; and lack of eye contact was observed in one 
12-year-old girl with mercury vapor poisoning (18-35). 

The third diagnostic criterion for ASD is impairment in 
communication (1). Historically, about half of those with 
classic autism failed to develop meaningful speech (2), 
and articulation difficulties are common (3). Higher func- 
tioning individuals may have language fluency but still 
show semantic and pragmatic errors (3,36). In many cases 
of ASD, verbal IQ, is lower than performance IQ (3). 
Similarly, mercury-exposed children and adults show a 
marked difficulty with speech (9,19,37). In milder cases, 
scores on language tests may be lower than those of 
unexposed controls (31,38). Iraqi children who were post- 
natally poisoned developed articulation problems, from 
slow, slurred word production to an inability to generate 
meaningful speech; while Iraqi babies exposed prenatafly 
either failed to develop language or presented with 
severe language deficits tn childhood (23,24,39). Workers 
with Mad Hatter's disease had word retrieval and articu- 
lation difficulties (21). 

Nearly all cases of ASD and HgP involve disorders of 
physical movement (2,30,40). Clumsiness or lack of coor- 
dination has been described in many higher functioning 
ASD individuals (41). Infants and toddlers later diagnosed 
with autism may fail to crawl properly or may fall over 
while sitting or standing; and the movement disturbances 
typically occur on the right side of the body (42). 
Problems with intentional movement and imitation are 
common in ASD, as are a variety of unusual stereotypic 
behaviors such as toe walking, rocking, abnormal pos- 
tures, choreiform movements, spinning; and hand flap- 
ping (2,3,43,44). Noteworthy because of similarities to 
autism are reports in Hg literature of; (a) children in Iraq 
and Japan who were unable to stand, sit, or craw! (34,39); 
(b) Minamata disease patients whose movement distur- 
bances were localized to one side of the body, and a girl 
exposed to Hg vapor who tended to fall to the right 
(18,34); (c) flapping motions in an infant poisoned from 
contaminated pork (37) and in a man injected with 
thimerosal (27); (d) choreiform movements in mercury 
vapor intoxication (19); (e) toe walking in a moderately 
poisoned Minamata child (34); (f) poor coordination and 
clumsiness among victims of acrodynia (45); (g) rocking 
among infants with acrodynia (1 1); and (h) unusual pos- 
tures observed in both acrodynia and mercury vapor poi- 
soning (l 131)- The presence of flapping motions in both 
diseases is of interest because it is such an unusual 
behavior that it has been recommended as a diagnostic 
marker for autism (46). 

Virtually all ASD subjects show a variety of sens- 
ory abnormalities (2). Auditory deficits are present in a 


minority of individuals and can range from mild to pro- 
found hearing loss (2,47). Over- or under-reaction to 
sound is nearly universal (2,48), and deficits in language 
comprehension are often present (3). Pain sensitivity or 
insensitivity is common, as is a general aversion to touch; 
abnormal sensation in the extremities and mouth may 
also be present and has been detected even in toddlers 
under 12 months old (2,49). There may be a variety 
of visual disturbances, including sensitivity to light 
(2,50,51,52). As in autism, sensory issues are reported in 
virtually all instances of Hg toxidty (40). HgP can lead to 
mild to profound hearing loss (40); speech discrimination 
is especially impaired (9,34,). Iraqi babies exposed pre- 
natafly showed exaggerated reaction to noise (23), while 
in acrodynia, patients reported noise sensitivity (45). 
Abnormal sensation in the extremities and mouth is the 
most common sensory disturbance (25,28). Acrodynia 
sufferers and prenatafly exposed Iraqi babies exhibited 
excessive pain when bumping limbs and an aversion to 
touch (23,24,45,53 ). a range of visual problems has been 
reported, including photophobia (18,23,34). 

COMPARISON OF BIOLOGICAL ABNORMALITIES 

The biological abnormalities commonly found in aut- 
ism are listed in Table 2, along with the corresponding 
pathologies arising from mercury exposure. Especially 
noteworthy similarities are described. 

Autism is a neurodevelopmental disorder which has 
been characterized as 'a disorder of neuronal organiza- 
tion, that is, the development of the dentritic tree, 
synaptogenesis, and the development of the complex 
connectivity within and between brain regions' (54). 
Depressed expression of neural cell adhesion molecules 
(NCAMs), which are critical during brain development for 
proper synaptic structuring, has been found in one study 
of autism (55). Organic mercury, which readily crosses 
the blood-brain barrier, preferentially targets nerve cells 
and nerve fibers (56); primates accumulate the highest 
Hg-levels in the brain relative to other organs (40). 
Furthermore, although most cells respond to mercurial 
injury by modulating levels of glutathione (GSH), 
metallothionein, hemoxygenase, and other stress pro- 
teins, neurons tend to be ‘markedly deficient in these 
responses' and thus are less able to remove Hg and more 
prone to Hg-induced injury (56). In the developing brain, 
mercury interferes with neuronal migration, depresses 
cell division, disrupts microtubule function, and reduces 
NCAMs (28,57-59). 

While damage has been observed in a number of brain 
areas in autism, many nuclei and functions are spared 
(36). HgP's damage is similarly selective (40). Numerous 
studies link autism with neuronal atypicalities within the 
amygdala, hippocampi, basal ganglia, the Purkinje and 
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Table 2 Summary comparison of biotog ical abnormalities in autism and mercury exposure 
Mercury exposure Autism 


Biochemistry 

Binds -SH groups; blocks sutfale transporter in 
intestines, kidneys (40,93) 

Reduces glutathione availability; inhibits enzymes of glutathione 
metabolism; glutathione needed in neurons, celts, and liver to 
detoxify heavy metals; reduces glutathione peroxidase and 
reductase (97,100,161,162) 

Disrupts purine and pyrimidine metabolism (10,97,158,159) 

Disrupts mitochondrial activities, especially in brain (160,163,164) 
immune system 

Sensitive individuals more likely to have allergies, asthma, 
autoimmune-like symptoms, especially rheumatoid-iike 
ones (8.11,18,24,28,31,111,113) 

Can produce an immune response in CNS; causes brain/MBP 
autoantibodies (18,111,165) 

Causes overproduction of Th2 subset; kills/inhibits lymphocytes, 
T-cel!s, and monocytes; decreases NK T-cell activity; induces or 
suppresses IFNg & 1L-2 (100,112,117-120,166) 

CNS structure 

Selectively targets brain areas unable to detoxify or reduce 
Hg-induced oxidative stress (40,56,161) 

Aecummuiates in amygdala, hippocampus, basal ganglia, cerebral 
cortex; damages Purkinje and granule cells in cerebellum; brain 
stem defects in some cases (10,34,40,70-73) 

Causes abnormal neuronal cytoarchitecture; disrupts neuronal 
migration, microtubules, and cell division; reduces NCAMs 
(10,28,57-69,161) 

Progressive microcephaly (24) 

Neuro-chemistry 

Prevents presynaptic serotonin retease and inhibits serotonin 
transport; causes calcium disruptions (78,78,163,167,168) 

Alters dopamine systems; peroxidine deficiency in rats resembles 
mercurialism in humans (8,80) 

Elevates epinephrine and norepinephrine levels by blocking enzyme 
that degrades epinephrine (81,160) 

Elevates glutamate (21,171) 

Leads to cortical acetylcholine deficiency, increases muscarinic 
receptor density in hippocampus and cerebellum (57,170) 

Causes demyelinating neuropathy (22,169) 

Neurophysiology 

Causes abnormal EEGs, epileptiform activity, variable patterns, 
e.g., subtle, low amplitude seizure activities (27,31,34,86-89) 
Causes abnormal vestibular nystagmus responses; loss of sense of 
position in space (9,19,34,70) 

Results in autonomic disturbance; excessive sweating, poor 
circulation, elevated heart rate (11,18,31,45) 


Low sulfate levels (91 ,92) 

Low levels of glutathione; decreased ability of liver to detoxify 

xenobiofics; abnormal glutathione peroxidase activity in erythrocytes 
(91,94,95) 

Purine and pyrimidine metabolism errors lead to autistic features 

(2,101,102) 

Mitochondrial dysfunction, especially in brain (76,172) 

More likely to have allergies and asthma; familial presence of 
autoimmune diseases, especially rheumatoid arthritis; IgA 
deficiencies { 1 03. 1 06-1 09, 1 1 5) 

On-going immune response in CNS; brain/MBP autoantibodies 
present (104,105,109,110) 

Skewed immune-cell subset in the Th2 direction; decreased 

responses to T-cell mitogens; reduced NK T-cell function; increased 
IFNg & IL-12 (103,108,114-116,173,174) 

Specific areas of brain pathology; many functions spared (36) 

Pathology in amygdala, hippocampus, basal ganglia, cerebral 
cortex; damage to Purkinje and granule cells in cerebellum; brain 
stem defects in some cases (36,60-69) 

Neuronal disorganization; increased neuronal cell replication, 
increased glial cells; depressed expression of NCAMs (4,54,55) 

Progressive microcephaly and macrocephaly (175) 

Decreased serotonin synthesis in children; abnormal calcium 
metabolism (76,77,103,179) 

Either high or low dopamine levels; positive response to peroxidine, 
which lowers dopamine levels (2,177,178) 

Elevated norepinephrine and epinephrine (2) 

Elevated glutamate and a spa rate (82,176) 

Cortical acetylcholine deficiency, reduced muscarinic receptor 
binding in hippocampus (83) 

Demyelination in brain (105) 

Abnormal EEGs, epileptiform activity, variable patterns, including 
subtle, low amplitude seizure activities (2.4,84,85) 

Abnormal vestibular nystagmus responses; loss of sense of position 
in space (27,180) 

Autonomic disturbance: unusual sweating, poor circulation, elevated 
heart rate (17,180) 


granule cells of the cerebellum, brainstem, basal ganglia, 
and cerebral cortex (36,60-69). Each of these areas can 
be affected by HgP (10,34,40,70-73). Migration of Hg, 
including eHg, into the amygdala is particularly notewor- 
thy, because in primates this brain region has neurons 
specific for eye contact (74) and it is implicated in autism 
and in social behaviors (65,66,75). 

Autistic brains show neurotransmitter irregularities 
which are virtually identical to those arising from Hg 
exposure; both high or low serotonin and dopamine, 
depending on the subjects studied; elevated epinephrine 
and norepinephrine in plasma and brain; elevated 


glutamate; and acetylcholine deficiency in hippocampus 
(2,21,76-83). 

GiUberg and Coleman (2) estimate that 35-45% of 
autistics eventually develop epilepsy. A recent MEG study 
reported epileptiform activity in 82% of 50 regressive 
autistic children; in another study, half the autistic chil- 
dren expressed abnormal EEG activity during sleep (84). 
Autistic EEG abnormalities tend to be non-specific and 
have a variety of patterns (85). Unusual epileptiform 
activity has been found in a number of mercury poison- 
ing cases (18,27,34,86-88). Early mHg exposure enhances 
tendencies toward epileptiform activity with a reduced 
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level of seizure-discharge amplitude (89), a finding con- 
sistent with the subtlety of seizures in many autism 
spectrum children (84,85). The fact that Hg increases 
extracellular glutamate would also contribute to epilepti- 
form activity (90). 

Some autistic children show a low capacity to oxidize 
sulfur compounds and low levels of sulfate (91,92). 
These findings may be linked with HgP because: (a) Hg 
preferentially binds to suifhydryl molecules (-SH) such 
as cysteine and GSH, thereby impairing various cellular 
functions (40); and (b) mercury can irreversibly block 
the sulfate transporter NaSi cotransporter NaSi-1, present 
in kidneys and intestines, thus reducing sulfate absorp- 
tion (93). Besides low sulfate, many autistics have low 
GSH levels, abnormal GSH-peroxidase activity within 
erythrocytes, and decreased hepatic ability to detoxify 
xenobiotics (91,94,95). GSH participates in cellular 
detoxification of heavy metals (96); hepatic GSH is a prim- 
aiy substrate for organic-Hg clearance from the human 
(40); and intraneuronal GSH participates in various pro- 
tective responses against Hg in the CNS (56). By prefer- 
entially binding with GSH, preventing absorption of 
sulfate, or inhibiting the enzymes of glutathione meta- 
bolism (97), Hg might diminish GSH bioavailability. Low 
GSH can also derive from chronic infection (98,99), 
which would be more likely in the presence of immune 
impairments arising from mercury (100). Furthermore, 
mercury disrupts purine and pyrimidine metabolism 
(97,10). Altered purine or pyrimidine metabolism can 
induce autistic features and classical autism (2,101,102), 
suggesting another mechanism by which Hg can con- 
tribute to autistic traits. 

Autistics are more likely to have allergies, asthma, 
selective IgA deficiency (slgAd), enhanced expression of 
HLA-DR antigen, and an absence of interleukin-2 recep- 
tors, as well as familial autoimmunity and a variety of 
autoimmune phenomena. These include elevated serum 
IgG and ANA titers, IgM and IgG brain antibodies, and 
myelin basic protein (MBP) antibodies (103-110). 
Similarly, atypical responses to Hg have been ascribed to 
allergic or autoimmune reactions (8), and genetic predis- 
position to such reactions may explain why Hg sensitivity 
varies so widely by individual (88,111). Children who 
developed acrodynia were more likely to have asthma 
and other allergies (11); IgG brain autoantibodies, MBP, 
and ANA have been found in HgP subjects (18,1 1 1,1 12); 
and mice genetically prone to develop autoimmune 
diseases 'are highly susceptible to mercury-induced im- 
munopathological alterations' even at the lowest doses 
(1 13). Additionally, many autistics have reduced natural 
killer cell (NK) function, as well as immune-cell subsets 
shifted in a Th2 direction and increased urine neopterm 
levels, indicating immune system activiation (103,1 14-1 16). 
Depending upon genetic predisposition, Hg can induce 


immune activation, an expansion of Th2 subsets, and 
decreased NK activity (117-120). 

POPULATION CHARACTERISTICS 

In most affected children, autistic symptoms emerge 
gradually, although there are cases of sudden onset 
(3). The earliest abnormalities have been detected in 
4-month-olds and consist of subtle movement disturb- 
ances; subtle motor-sensory disturbances have been 
observed in 9-month-olds (49). More overt speech and 
hearing difficulties become noticeable to parents and 
pediatricians between 12 and 18 months (2). TMS vac- 
cines have been given in repeated intervals starting from 
infancy and continuing until 12 to 18 months. While HgP 
symptoms, may arise suddenly in especially sensitive 
individuals (1 1), usually there is a preclinical 'silent stage' 
in which subtle neurological changes are occuring (121) 
and then a gradual emergence of symptoms. The first 
symptoms are typically sensory-and motor-related, which 
are followed by speech and hearing deficits, and finally 
the full array of HgP characteristics (40). Thus, both the 
timing and nature of symptom emergence in ASD are 
fully consistent with a vaccinal Hg etiology. This parallel 
is reinforced by parental reports of excessive amounts of 
mercury in urine or hair from younger autistic children, 
as well as some improvement in symptoms with standard 
chelation therapy (122). 

The discovery and rise in prevalence of ASD mirrors 
the introduction and spread of TMS in vaccines. Autism 
was first described in 1943 among children bom in the 
1930s (123). Thimerosal was first introduced into vac- 
cines in the 1930s (7). In studies conducted prior to 1970, 
autism prevalence was estimated, at 1 in 2000; in studies 
from 1970 to 1990 it averaged 1 in 1000 (124). This was 
a period of increased vaccination rates of the TMS- 
containing DPT vaccines among children in the devel- 
oped world. In the early 1990s, the prevalence of autism 
was found to be 1 in 500 (125), and in 2000 the CDC 
found 1 in 150 children affected in one community, 
which was consistent with reports from other areas in the 
country (126). In the late 1980s and early 1990s, two new 
TMS vaccines, the HIB and Hepatitis B, were added to the 
recommended schedule (7). 

Nearly all US children are immunized, yet only a small 
proportion develop autism. A pertinent characteristic of 
mercury is the great variability in its effects by individual, 
so that at the same exposure level, some will be affected 
severely while others will be asymptomatic (9,1 1,28). An 
example is acrodynia, which arose in the early 20 th cen- 
tury from mercury in teething powders and afflicted only 
1 in 500-1000 children given the same low dose (28). 
Studies in mice as well as humans indicate that suscepti- 
bility to Hg effects arises from genetic status, in some 
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cases including a propensity to autoimmune disorders 
(113,34,40). ASD exhibits a strong genetic component, 
with high concordance in monozygotic twins and a 
higher than expected incidence among siblings (4); 
autism is also more prevalent in families with autoim- 
mune disorders (106). 

Additionally, autism is more prevalent among boys 
than girls, with the ratio estimated at 4:1 (2). Mercury 
studies in mice and humans consistently report greater 
effects on males than females, except for kidney damage 
(57). At high doses, both sexes are affected equally; at low 
doses only males are affected (38,40,12 7). 

DISCUSSION 

We have shown that every major characteristic of autism 
has been exhibited in at least several cases of docu- 
mented mercury poisoning. Recently, the FDA and AAP 
have revealed that the amount of mercury given to 
infants from vaccinations has exceeded safety levels. The 
timing of mercury administration via vaccines coincides 
with the onset of autistic symptoms. Parental reports of 
autistic children with measurable mercury levels in hair 
and urine indicate a history of mercury exposure. Thus 
the standard primary criteria for a diagnosis of mercury 
poisoning - observable symptoms, known exposure at 
the time of symptom onset, and detectable levels in bio- 
logic samples (1 13 1) - have been met in autism. As such, 
mercury toxicity may be a significant etiological factor in 
at least some cases of regressive autism. Further, each 
known form of HgP in the past has resulted in a unique 
variation of mercurialism - e.g. Minamata disease, acro- 
dynia. Mad Hatter's disease - none of which has been 
autism, suggesting that the Hg source which may be 
involved in ASD has not yet been characterized; given 
that most infants receive eHg via vaccines, and given that 
the effect on infants of eHg in vaccines has never been 
studied (129), vaccinal thimerosal should be considered a 
probable source. It is also possible that vaccinal eHg may 
be additive to a prenatal mercury load derived from 
maternal amalgams, immune globulin injections, or fish 
consumption, and environmental sources. 

CONCLUSION 

The history of acrodynia illustrates that a severe disorder, 
afflicting a small but significant percentage of children, 
can arise from a seemingly benign application of low 
doses of mercury. This review establishes the likelihood 
that Hg may likewise be etiologicalfy significant in ASD, 
with the Hg derived from thimerosal in vaccines rather 
than teething powders. Due to the extensive parallels 
between autism and HgP, the likelihood of a causal rela- 
tionship is great Given this possibility, TMS should be 


removed from all childhood vaccines, and the mech- 
anisms of Hg toxicity in autism should be thoroughly 
investigated. With perhaps 1 in 150 children now diag- 
nosed with ASD, development of HgP-related treatments, 
such as chelation, would prove beneficial for this large 
and seemingly growing population. 
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Mr. Burton. Thank you, Ms. Redwood. I understand your deep 
concern about this, since you as well as my family have suffered 
from having an autistic child in the family. We appreciate your 
comments. 

Dr. Fischer. 

STATEMENT OF RICHARD FISCHER, D.D.S., INTERNATIONAL 
ACADEMY OF ORAL MEDICINE AND TOXICOLOGY 

Dr. Fischer. Good afternoon, Mr. Chairman and members of the 
committee and guests. My name is Rich Fischer, I’m a dentist. 

Dental amalgam or silver mercury fillings contain 50 percent 
mercury, which is more toxic than lead, cadmium or even arsenic. 
These dental fillings contribute more mercury to body burden in 
humans than all other sources combined. In fact, the amount of 
mercury contained in one average size filling exceeds the U.S. EPA 
standard for human exposure for over 100 years. 

Mercury vapor which escapes from these fillings is readily ab- 
sorbed into the body, accumulates within all body tissues and has 
been shown to cause pathophysiology. In the case of pregnant 
women with mercury fillings, the mercury readily passes from her 
fillings into her lungs through her bloodstream through the placen- 
tal barrier and into the developing child, whose central nervous 
system and immune system are especially vulnerable to this poi- 
son. 

The fetus developing in the average American mother will be 
born into this world with more mercury from its mother’s dental 
fillings alone than it will receive from all the vaccinations it re- 
ceives during its first 5 years of childhood. And I would add, those 
vaccines, without the trace, that was with the full load of thimero- 
sal. 

Scientists around the world have come to realize that even 
minute amounts of mercury can cause permanent neurological 
harm to young children and developing fetuses. The EPA recently 
announced that 630,000 babies are born each year with too much 
mercury in their bodies, and that one woman of childbearing age 
in 12 has enough mercury in her system to put her at risk to giving 
birth to a retarded child. 

In response, the FDA has issued advisories to pregnant women 
and women of childbearing age to reduce their dietary intake of 
those fish which are known to contain elevated levels of mercury, 
such as tuna, swordfish and shark. But according to leading toxi- 
cologists, including the World Health Organization, only 20 percent 
of mercury body burden in adults is derived from diet. In contrast, 
80 percent is derived from dental fillings. 

As of today, the FDA has yet to advise these same women whom 
they warned against eating fish to avoid having mercury fillings 
placed in their mouth. If 20 percent is a problem, why isn’t 80 per- 
cent a bigger problem? 

In 1976, the President and Congress directed the FDA to evalu- 
ate all medical devices intended for human use and to classify 
them according to safety and effectiveness. The FDA was also di- 
rected to “assure the safety and effectiveness of medical devices in- 
tended for human use.” Dental amalgam has been the most widely 



139 


used dental device for over 150 years. Yet to date, the FDA has 
never accepted or classified mixed dental amalgam. I ask why. 

In 1987, upon the advice of the FDA dental device panel, the 
FDA accepted not dental amalgam but its premixed and separate 
components, amalgam alloy as class 2 and dental mercury as class 
1. Class 1 is for devices that present no risk of harm and therefore 
are subject only to general controls for good manufacturing proce- 
dures. That’s right, the FDA classifies mercury, the most neuro- 
toxic element on the planet, to be of equal risk to humans as tooth- 
brushes and dental floss. 

Neither amalgam alloy nor dental mercury can be placed into a 
tooth until they have been first mixed together. Forgetting the 
safety issue for a moment, why does the FDA classify them as de- 
vices when neither is effective? They cannot be an effective device 
until mixed together. One cannot put mercury into a cavity, it will 
just drip right out. Similarly, you can’t put the amalgam alloy pow- 
der into a cavity, because it immediately washes out. 

In 1991, the FDA director of dental devices declared that the rea- 
son the FDA cannot regulate mixed dental amalgam is because it 
is prepared by the dental clinician. Yet at the same time they do 
classify dental resins and dental cements, which also must be pre- 
pared by the clinician. 

In 1998, the FDA ruled that mercury is not generally recognized 
as safe. However, it left dental mercury as a safe and effective class 
1 dental device. Since all other medical uses of mercury have been 
banned, why should we assume that the only safe to implant it is 
in the human mouth? 

Scrap amalgam, that unused portion of the filling material re- 
maining after the filling material remaining after the filling is 
placed into a patient’s tooth, must be handled as a toxic waste dis- 
posal hazard. It cannot be thrown in the trash or buried in the 
ground or incinerated. It must be stored in an airtight vessel until 
properly disposed of. How can we justify storing this same mixture 
inches from a child’s brain stem and declare it harmless? 

The International Academy of Oral Medicine and Toxicology ap- 
plauds the efforts of this subcommittee in urging the dental profes- 
sion to join the rest of the medical profession and abandon the use 
of mercury. Thank you. 

[The prepared statement of Dr. Fischer follows:] 
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TESTIMONY BEFORE THE SUBCOMMITTEE ON HUMAN RIGHTS & WELLNESS 
U.S. HOUSE OF REPRESENTATIVES - SEPTEMBER 8, 2004 


Dental amalgam (“silver” mercury) fillings contain 50% mercury, which is more toxic 
than lead, cadmium, or even arsenic. These dental fillings contribute more mercury to the 
body burden in humans than all other sources (e.g. dietary, air, water and vaccines) combined 
(1,2,3). In fact the amount of mercury contained in one average filling exceeds the U.S. EPA 
standard for human exposure for over 100 years. 

Mercury vapor which escapes from these fillings is readily absorbed into the body, 
accumulates within all body tissues, and has been shown to cause pathophysiology. In the 
case of pregnant women with mercury fillings, the mercury readily passes from her fillings 
into her lungs, through her blood stream, through the placental barrier and into the 
developing child, whose central nervous system and immune system are especially 
vulnerable to this poison. The fetus developing in the average American mother will be bom 
into this world with more mercury - from its mother’s dental fillings alone - than it will 
receive from all the vaccinations it receives during its first 5 years of childhood. Scientists 
around the world have come to realize that even minute amounts of mercury can cause 
permanent neurological harm to young children and developing fetuses. 

The EPA recently announced that 630,000 babies are bom each year with too much 
mercury in their bodies, and that one woman of childbearing age in 1 2 has enough mercury 
in her system to put her at risk of giving birth to a retarded child. In response the FDA has 
issued advisories to pregnant women and women of childbearing age to reduce their dietary 
intake of those fish, which are known to contain elevated levels of mercury, such as tuna, 
swordfish and shark. But according to leading toxicologists, including the World Health 
Organization, only 20% of mercury body burden in adults is derived from diet. In contrast 
80% is derived from dental fillings. 

As of today the FDA has yet to advise these same women whom they warned against 
eating fish to avoid having mercury fillings placed into their mouths. If 20% is a problem, 
then why isn’t 80% a bigger problem? 

In 1976 the President and Congress directed the FDA to evaluate all medical devices 
intended for human use and to classify them according to their safety and effectiveness. The 
FDA was also directed to “assure the safety and effectiveness of medical devices intended for 
human use.” Dental amalgam has been the most widely used dental device for over 1 50 
years. Y et, to date, the FDA has never accepted or classified mixed dental amalgam. I ask 
why? 

In 1987 upon the advice of the FDA Dental Device Panel, the FDA accepted not dental 
amalgam but its pre-mixed and separate components, “Amalgam Alloy” as Class II and 
“Dental Mercury” as Class I. (Class I is for devices that present no risk of harm, and 
therefore are subject only to “General Controls” for good manufacturing procedures.) That’s 
right. The FDA classifies mercury, the most neurotoxic element on the planet, to be of equal 
risk to humans as toothbrushes and dental floss. 

Neither “Amalgam Alloy” nor “Dental Mercury’ can be placed into a tooth until they 
have first been mixed together. Forgetting the safety issue for a moment, why does the FDA 
classify them as devices when neither is effective? They cannot become an “effective’ 



141 


device until mixed together. One cannot put mercury into a cavity - it will immediately drip 
out. Neither can one place the powdered alloy into a cavity - it will immediately wash away. 

In 1991 the FDA director of Dental Devices declared that the reason the FDA cannot 
regulate mixed dental amalgam is because it is prepared by the dental clinician. Yet at the 
same time they do classify dental resins (composite fillings) and dental cements, which must 
also be prepared by the dental clinician. 

In 1998 the FDA ruled that mercury is not Generally Recognized as Safe (GRAS). 
However it left “Dental Mercury” as a safe and effective Class I Dental Device. Since all 
other medical uses of mercury have been banned, why should we assume that the only safe 
place to implant it is the human mouth? 

Scrap amalgam, that unused portion of the filling material remaining after the filling is 
placed into a patient’s tooth, must be handled as a toxic waste disposal hazard (4). It cannot 
be thrown in the trash, buried in the ground or incinerated. It must be stored in an airtight 
vessel until properly disposed of. How can we justify storing this same mixture inches from 
a child’s brainstem and declare it harmless? 

The International Academy of Oral Medicine and Toxicology applauds the efforts of this 
subcommittee in urging the Dental Profession to join the rest of the Medical Profession and 
abandon the use of mercury. 

Respectfully submitted, 


Richard D. Fischer, DDS, FAGD 

Past President, International Academy of Oral Medicine & Toxicology 
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SELECTED HEALTH SYMPTOM ANALYSIS OF 1569 PATIENTS BEFORE AND AFTER 
ELIMINATION OF THEIR MERCURY-CONTAINING DENTAL FILLINGS 


% of 

Total SYMPTOM 


14% ALLERGY 
05% ANXIETY 
05% BAD TEMPER 
06% BLOATING 

06% BLOOD PRESSURE PROBLEMS 
05% CHEST PAINS 
22% DEPRESSION 
22% DIZZINESS 
45% FATIGUE 

15% GASTROINTESTINAL PROBLEMS 

08% GUM PROBLEMS 

34% HEADACHES 

03% MIGRAINE HEADACHES 

12% INSOMNIA 

10% IRREGULAR HEARTBEAT 

8% IRRITABILITY 

17% LACK OF CONCENTRATION 

06% LACK OF ENERGY 

17% MEMORY LOSS 

17% METALLIC TASTE 

07% MULTIPLE SCLEROSIS 

8% MUSCLE TREMOR 

10% NERVOUSNESS 

08% NUMBNESS ANYWHERE 

20% SKIN DISTURBANCES 

09% SORE THROAT 

06% TACHYCARDIA 

04% THYROID PROBLEMS 

12% ULCERS & SORES (ORAL CAVITY) 

07% URINARY TRACT PROBLEMS 

29% VISION PROBLEMS 


Total 

No. 

No. Improved 
or Cured or 

%of Cure 
Improvement 

221 

196 

89% 

86 

80 

93% 

81 

68 

89% 

88 

70 

88% 

99 

53 

54% 

79 

69 

87% 

347 

315 

91% 

343 

301 

88% 

705 

603 

86% 

231 

192 

83% 

129 

121 

94% 

531 

460 

87% 

45 

39 

87% 

187 

146 

78% 

159 

139 

87% 

132 

119 

90% 

270 

216 

80% 

91 

88 

97% 

265 

193 

73% 

260 

247 

95% 

113 

86 

76% 

126 

104 

83% 

158 

131 

83% 

118 

97 

/ ' 82% 

310 

251 

81% 

149 

128 

86% 

97 

68 

70% 

56 

44 

79% 

189 

162 

86% 

115 

87 

76% 

462 

289 

63% 


762 patients utilized the FTFD Patient Adverse Reaction 
Report Form to individually report changes in their health 
directly to the FDA and the FTFD; Dr. Mats Hanson, Ph.D. 
reported on 519 Swedish patients; Henrik Lichtenberg, 
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Regulatory Status of Dental Amalgam - U. S. Food and Drug Administration (FDA) 

• II lias been reported that FDA has grand-fathered dental amalgam as an approved dental 
device. If this were true, dental amalgam would have an FDA classification and code, which 
is nol the case. [1J 

Denial amalgam has been the most widely used dental device for over 150 years. Yet, to this 
date, FDA has never accepted dental amalgam and assigned to it an appropriate FDA 
classification. One must wonder why FDA has refused to evaluate and classify this widely used 
denial device, in spite of their formal mandate to do so, and why it misleads the public by 
claiming dental amalgam was grand-lathered into acceptance. An explanation may be found by 
examination of the formally documented actions on dental amalgam. 

Chronology of U. S. FDA Documented Activities on Dental Amalgam 

• 1976: The President and Congress directed the Food and Drug Administration (FDA) to 
evaluate all medical devices intended for human use and to classify them according to their 
safety and effectiveness. FDA is also directed to "assure the safety and effectiveness of 
medical devices intended for human use. [2] 

• 1975: FDA appoints “Panels” for each specially of medicine, including dentistry. John W. 
Stanford, Ph.D. is appointed Chair of the Dental Device Panel, [3] (Note: At the time, Dr. 
Stanford was also Chair of the ADA Council on Dental Materials, Instruments and 
Equipment (CDM1E). The ADA Certifies “Dental Mercury” and “Amalgam Alloy” 
separately, but not dental amalgam which, it states, is a “reaction product” created by (lie 
dentist and therefore cannot be certified. [4]) 

• 1978: FDA Dental Device Panel requests that denial amalgam be excluded from the FDA 
definition of“lmplanl." FDA Commissioner declines request. [5] 

• 1980: FDA Dental Device Panel refuses to recommend acceptance ofmixcd denial amalgam. 

It recommends acceptance of "Dental Mercury" and "Amalgam Alloy" as separate safe and 
effective dental devices. [6] 

• 1987: FDA accepts “Amalgam Alloy (872.3050, Class II)” and “Dental Mercury (872.3700, 
Class 1)” as separate, safe and effective dental devices. [7] (Note: Class 1 is for devices that 
present no risk of harm and, therefore, are subject only to “General Controls” for good 
manufacturing procedures. [2]) 

• 1 99 1 FDA declares that they cannot regulate mixed dental amalgam because it is prepared by 
the dental clinician. [8] 

• 1 99 1 : FDA Dental Products Panel holds hearing on the safety of dental amalgam. 

Presentation on safety on behalf of the American Dental Trade Association (ADTA, which 
includes the manufacturers of dental mercury and amalgam alloy) is given by John W. 

Stanford, Ph.D. [9] 

• 1998: FDA rules that mercury is nol Generally Recognized as Safe (GRAS) [10] However, it 
leaves "Dental Mercury" as a safe and effective Class I Dental Device, [Note: FDA, then, has 
accepted "Dental Mercury" as being non-toxic, while banning all other medical uses of 
mercury clue to its toxicity.] 

• 2003: FDA admits that it does not regulate or approve dental amalgam. It does “clear" and 
“accept Ibr marketing” Dental Mercury and Amalgam Alloy, but does not approve them. [II] 
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NOTICES 


;nuy:i 


United States bf articles like or directly 
oompsUUve with those produced by the 
ftrra oontrlbutW Importantly to total or 
partial separation of the Ann'* worker*, 
or threat thereof, and to a decrease in 
nates or production of the poUtlouIng 
firm. 

Any p^rly raving n substantial interp- 
ret In the proceedings may request a pub- 
lic hearing onllhe matter. A request tgj 
a hearing must be received by the Chl« 
Trade Act Ckrtlffcatlon Division, Eeot 
nomlo Development Administration, UJl 
Department o| Commerce, Washington! 
D.O. 20280. ni later than Uie close of 
business !of the tenth calendar day fol 
towing the puohoattou of this notice. 


|FR DOC.76-23B80 Piled *-} l-1«;B:» ami 


DEPARTMENT OF HEALTH, 
EDUCATION, AND WELFARE 
Pood sod Drug Administration 

{Docket No. 70N-O33J; pE8l 18301 1 


Jack W. Osborn, Jr,, 

Ch ief, frode Acf Cerfl/lcoflon 
Dilution. Office of Planning i 
and Proprom Support ■ 
IPBDOC.7IM38M Piled 811-70;8:tB airif j ' 


iff NsUonhj Bureau of Standards 

COMPUTER METWORKINa STANDARDS ^ord' 

TOR LIBRARY AND INFORMATION SCI- 
ENCE COMMUNITY 

Task Fores Meeting 

A teak forcji has been established to 
address the prpbiem of developing high- 
level computerj-to-computer protocols for 
the nationwide Interchange of Informa- 
tion among existing and planned library 
and Information science networks. 

Members of! the task force have been 
designated by :thu National Commission 
on Libraries Arid Information Science on 
tlie basis of tlielr recognised experience 
and knowledge in Utt area of computer- 
to-computer dataXtfrchange for this 
class of spplItlaUoSwnd competence iu 
developing related cSputer networking 
standard protocols. The task force will 
receive technical support from Uie NBSV 
Institute for [Computer Sciences and 
Technology. j 

Tlie reeults of the task force effort, ex- 
pected to be completed In about one yoar. 
will be provided directly to the American 
National Standards Institute, the Ameri- 
can Library Association, and the Ameri- 
can Society for Information Sdenca for 


CHLORDIAHFOXIDE AND CHLOROIAZEP- 
OXIDE HYDROCHLORIDE PREPARA- 
TI0N8 

tfug* for Human Us*; Drug Efficacy Study 
•f! Impfernsnlstlen; Followup Notice and 
Opportunity for Hearing 

Correction 

In FR Doc. 76-19324 appeui Ing In the 
Issue of Tuesday. July 0, 1976, In the 
hlnth line of the second full paragraph in 
the aecond column on page 27709, the| 
should read "do". 


Standards. Washington. D.C 20234, tele- devices; and requirements with rmpect 
phone: 301/921-3723. to good manufacturing: practice. 

■ r 

& Eanes? Ambus, \ shall, among other things and where 
Acting Director. \ necereary to provide reasonable assur- 
ances of its safe and effective perform- 
ance, Include: <l) provisions respecting 
the construction, components, ingredi- 
ents, and properties of Uie device and 
its compatibility with power systems imri 
connections to such system*; (3) provi- 
sions for the tenting of the device; and 
i3> provisions for the measurement ol 
the performance characteristics of the 
device. The performance standard also 
shall, where appropriate, require the use 
and prescribe the form and conteue of 
labeling for the proper tnstellatlon. main- 
tenance, operation, and use of the device 
Design-related requirement* that aie 
necessary to provide safe and effective 
performance or that reduce the likeli- 
hood of human error by improving device 
safety and efficacy may be Included In a 
performance standard. See House Re- 
port No. 94-853, Medical Device Amend- 
ments. February 29, 1976 on page 29. „ 

— The Commissioner of Food and DruRn 
intends to tsue a proposed procedui ul reg- 
ulation in the Feat* al Register to ex- 
plain the requirements of section 514. and 
describe how FDA will initiate, develop, 
promulgate, amend or repeal perform- 
ance standards for medical devices. Tlie 
iguUtlon to be 
apply to the development o 
device standards,! Including standards for 
in vitro diagnostic products heretofore 
governed by the procedures set forth In 
Pail 809 (21 CFR Part 8091. In the In- 
terim, work on the development of in 
vitro diagnostic products standards will 
continue In accordance with the pro- 
cedures In Part 809, to the extent that 
such procedures are consistent with the 
requirements of Section 514 of the act. 

Section 514 does not require that A 
procedural regulation governing stand- 
ards development be effective at the time 
FDA Initiates standards {ictlvitles. Tlie 
Food and Drug Administration wtlRIon- 


| Docks! No. 76N-0308I 

MEDICAL DEVICES 
Performance Standard* Activities 


tore* tod persons of It* activities to data procedural regulation to be proposed will 
In. the development of medical device apply t 0 the development of all medical 
I^fonnauce standurds mid is indicating 


intentions concerning the develop- 
ment and formal adoption of perform- 
ance standards in tlie future. 

On May 28. 1976, the President signed 
ta0T*law the McdRul DevlcF^ K ffUrriq - 


Tills legle- 

fs tlo hr W rttcIr raTi e fljTII » e Federal J5iod. 
prug, a nd CXiMTTnT^a'byja^Iuiunaw 
^fcmf%rrTn?i7^.F2inTl 17.8 C. 360o 
through 3$0k), provides FDA with sli 


niffcant now authority to assure 
safety and effecllvenetm ol medical 
vices Intended for human use. Among 

most important provision* of the new w 

amendment* la the authority under jcili- tlnue to proceed with the development of 
flociMv for infnnrmMnn o„,. nr „ . U°h 01 * to prescribe pcrforinuiiCfi.fttftIMi- performance standards that may eventu - 

Llvl r orSniZaUon h vl * ally be suitable* for publication as pro- 

merit adorn torpor U «m ndardii dl* *• stated ln7cc\lori I 613'a> of Uie act. poM *i regulation according to procedm 

merit and adoption of standards di d^vlcee requiring iierformance standards provided In seqCTou 0(4. 

rected specifically to tlie library and in- those devices for which the general jr or several Wars FDA has been cr. 

ffifes 

Mvoness and for which there J* sufficient! snee standards for medical devices. Tlifiso, 
Information to estebllNh u pcrfornmncJ e fforts havo been almedj>rlm ariij^jt f ffv - 
standard to provldo such assurance, pew velogingc r!C?rnr r5T~measuTfn«’ < 1 'fLl'/ " 


0l»n to Die public; Uie purpose of Uils 
public notice 1* to announce Uie first task 
force meeting 'which will be held at the 
National Buregu of Standards. Qalthsrs- 
htirg, Maryland, on September I and 2. 
1976. The meeting will convene on Sep- 
tember l at 10 a m. In DinUtf Rooms A 
and H of the MBS Administration BuUd- f 
big; Biljuumnimt by 4 pm. on 8eptem-l 
ber 2 is anticipated. A schedule for future 
meetings of tlije task force will be devel- 
oped at this first meeting and published 
In the Federal Register. 

For further information, Interested 
members of this public may contact John 
L. Little, Jnstitjulq for Computer Science* 
and Technology, National Bureau of 


vjcaa^ requi rlng j>erfor 

yre also subject uTTfic ge n eral contro l 


nmjx'it *tand^5s fdffimuc^ciiorffiai5rifitrcrtJor ceitHlh _ c'ur- ' 

rwamaaa^ani&rw, 


provisions of the i 


BeptemX^ control* prohibiting adulterated or 1 
’ misbranded devices, amt new controls, 
which include regUtmtton of device 
manufacturcra; authority to ban certain 
devices; requirement* Toweling nutifl- 
oatlon of risks and repair, replacement or 
refund; requirements to keep records and 
make report*; requirement* restrieuna 


3^c^e)i_erelwmroi or sePieuS'rlsIrof in ] UrTih 

;t Tl>e*ft include ex- pcriQhB tieaWT^H^IUCh pi'oduc.tsrTvTor 


li ereqn b. ti cati^wUh" SUfch prqducl*n 

to lifj passage BF"XRe WEenT device 
amendments, FDA contemplat ed liic pu*.- 
elblllty of adopting s»ichsliu7(litTiT*as 
^gaT^cg^^irra»1S~T5^nfg gm^gitfVfc^?p 

fa^r-M ftmtfyTtbaft IfOm the possible heed 
fSTenforceablo legal requiremenu, how- 
I ever, FDA enoourageaand sided the d«- 


| the sale, distribution or use ol oertalij i velopment of device jjrformanee stand- 


< 
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DEPARTMENT OF HEALTH. 
EDO CATION, AND WELFARE 

(Food and Omg Adfninlatrstlon 


No'.ka to Manufacturam 
In Ills consumer affair* message to Uie 
Congress an October 30. !B0», Uic Presl- 
. dent directed the Secretory of Health. 

Fduci lion, and Wel/fvre to determine Uie 
' scope and nature of additional legisla- 
tive 'on trots necessary to protect the 
publl against unrtMonablr risk of In- 
jury f»r illness from medical devices. In 
luwot Iiutrc. with lhl» directive. the Sec- 
teu»r established the Study Oroup on 
Mcdlfal Devices under the chairman- 
ililp .1/ Theodore Cooper. M.D.. then 131- 


NOTICES 

Uie Secretary reuuentod Uie Cum nils - 
k totter of Food and Dnige t<> develop tui 
inventory of existing niedkal devices. 
The Jm aatl«»»T W££!_iU)lC]id'dlL.JlK_ U1I. j 
jirTfiutrily Iron} iti/or itmlluii obtained 
from fjueationiiBirci. sent to over 4,000 
manufacturer* In Uio Mulled Slauta. Ap- 
proximately 2.000 replies were received. 
About 1.000 firms III Hie United Staton 
were Identified ns mmn.f mlincrs of 
medical devices. A list of approximately 
8.000 devices wiu compiled, llial list 
subsequently has been broken down into 
the 14 ciaiulflcutlnn pmi.-l specially 
areas and Is available lipungh flureau of 
Medical Devices ur-.d JJlngnort Ic. I’rod- 
ucu fiiMnopi. iis-k ion aiiviAinti t .f 
Complin nee 1 0800 KlJluoa tonic Uock- 
ville MD 20832 
The Secretary idw 


roc toy of Uie National Heart and hung ml.u:ld nEr~to Ciin:-Ify suTTi <livUi's~ into 
• tifene. The study Oroup (Cooper llieUfrce caieghrlcs r.Vlicd for In iho 
~ — " — «ui«* -xr —O—I CWIJ*! rCfiminlHFe'rt I*7rl 7 Tlte " device 
.'liisslftenUnn proctew who |*i reeded by 
Uie work of ail hoc committees r.nniiJOAed 
of exjiert-i from Uie oi UiopHcdic and 
cardiovascular » penalty ureas which 
were orgmifced to develop and rec- 
omnieml general procrilurea and criteria 


I lists Bite. The Study Oroup (Cooper 
Committee) report. entlUed •'Medical 
IVvItifcs. A legislative Plan." was re- 
leased in September 1970. 

The report Is available for public re- 
' view fell Uie ofllce of Uie Hearing Cleric, 

. Foodhuid Drug AdmlrilstraUon. Rm. 4-65. 

0800 JFLshcr* Lane. Rockville, MX) 20852. „ „ 

j durirfg regular working hours Monday that could be u«ect to formulate a system 
through Friday, The report may be pur- for the clauetflcntton of all medical de- 
1 chased from the National Technical In- vices. The recommendations of Uir.se 
; forntoUon Service (NTI8), 5285 Poft committees were reviewed mid revised by 

1 itoyitf Uoad. Springfield, VA 22151. the Food and Drug Admlmslratlon with 

2 The Cooiwr Coimnlttec report called the rtssLshir.ee of the health profession* 
I lor Hie enactment of new device iegls- and regulated ii.diiauy. f n««e cn'crls re- 
lation widch would Include provisions .sulu-d in the development of n clnsslft- 

, requiring Uie systematic review of exist- cution logic system for rirtoi mining one 
ing inrdlcal uevkef. lor the purpose of or more appropilnte Jcveb of control for 
grodjiing them into three categories: nny medical device. The nudllng device 
Thb|C devices subject to general regulu- clrwislilcuUoii system Incbm.d h *eii«i of 
tory (Controls but exempt from standard questions relating to a <J( charm • 
will PS and preaiorket approval: those lerLsUc* Uial me dcW-n.tlnntlvo of itn 
' Jiicli standards should be net and appropriate « la.wlflculkm. Those ques- 


rnforcisl : and those requiring premarket 
nppaival. 

| In l>ecember *971. foWowlne the recom- 
I menuntmns of the Cooper Committee. 
! the fccreuny forminlert prniJuwd medi- 
cal device legislation to Congress. The 
1 legtsiailon was Introduced but no notion 
was hakim on It during that session of 
Conlress. Leg i.-iln lion was again Intro- 
duced In boUi Uie House of RcpresenU- 
live^ and the Remit* In 1973. Hearings on 
the jticw medical device Icglslnlion were 
hcliL by the Sularommlltee on HeulUi, 
('ommUtee- on Labor and Public Welfare 
ol Uie Senate in September 1973. and 
by the Subcommittee on Public Health 
until Environment, Committee on Inter- 
state and JYoelgn Commerce of the 
Hoifte of Representatives in October 
tf)7Jj A medical device bill was paused 
in Oic Senate on February > 197t. but 
tbeffouse of Pc presell lu lives did not en- 
act device legislation during iho 93rd 
tViiwrtss. During lip; 94th Congress, n 
meiilcal device bill was introduced on 
Match :!(5. 1975 in Ihc House of Rcpre- 
.'.entotivm. Soup alter, oji April 17. t075, 
IbefSonato pnsstil a medical device bill 
Cunjttinlug provisions coitipurublc to 
Ui.win paaseti Ourtng Ute . previous Con- 
gress and furwnnlwi li o> Die House of 
Reprracu la lives for consideration. 

itn ding introduction ami enactment 
ol Appropriate utodical device lnglsUlion. 

i 


tloits huve Ini. 
siftcutfon logic system wiUcii in the cen - 
tral element m Um ntlo.i profess. 

The cbisnlflr.p.Unn Heetf wa.t 

inUiuU'd by dii’lihiiy ,ii: ... i tl , into N 
separate « ; U,:orie.-i gin «,uh im.scd on 
medical Np.-ctidtlcs: ( <rt.‘;opncdlc: r.iir- 
iIIovomiiIiu ; dental: am-alhrsiqloky ; ob- 
nletrleul mid uyiiei ulogl. li:; H.utioeiitr i - 
ology and urology; radiology; neurot- 
ogy; ear. m.ne ami throat. uphUittimlc; 
general ftr.sl pliialle inirgery; pliyalcul 
medicine 'j.iivslniiy i ; dingiiu^lic pnwl- 
ucUs; and pr.u.-rnl buspti.il and jN-rsunal 
use. 'I7u.- imtlaf device cii.'cguilvjaiiiu list 
Is on public display in Un; oilUc of (lie 
Hearing ( lArk. Final and Drug Adminis- 
tration. at the RddriiNc given above 
Fourteen >'licaiflei«iiuii panels were es- 
tabltslu'd ci)i responding wllh the medi- 
cal apcciaj^cs nbovu iuul con ipr Lied of 
i:xpcrl.s sh^'.d in Up; use of, or c.ipeil- 
enccd ui ijf dei’i'liipiiuud. iiiiuiufm i.tiri:. 
or of ii-.i'rni'al Ovvtrw. Fund 

memlK'i.-. tu.ve i-tii -sebeb'd ui in the 
panels me p:,seoSiy luncli uutig in re- 
view aim rliisslfiratloii of dm lies tltiil 
fall within ihclr re.sp , n. 

llie 14 claioidcaM.ii, pi.io ls and Mu ir 
mcinbei., ui v lif ted PcM.. . .I *»,»•: » 14 
panels, tint llril iW were osiubhslied 
from lists of expel U «:.mpnvd liv Um 
Commissioner tSer :j« i n itfax;. ,)viy 17. 
1073.) rrlar to u-’Mliiv members for i) 


of Uic otimr to imucb.. an opi»>t infill 
wiui provided. Umrugii notices puMtaiu-i 
in Uie F*ifx«4L Rcorarxi. lor inteiaab.d 
j>ersona to noiuliiatu qualified individuals 
wlU) div»r*Jfled experliM hi uuch llclds 
m cltuionJ and admin»Bi.r«Uvc inediciue. 
engineering, biological nud piiyelcat s< 1- 
enr.ea. and other related prolwv.Um.-i CHI 
FH 34853. Dec. 13. 1073, NO FK 7191. 
Feb. 26. 1974 , 39 Fit 12288. Apr «, li/YD 
It wae from Uieie nominations that Uie 
CommlAaloner apitolnled Uie expnl 
panel member* to Uie panels. 'Die icjiih 
panel, the diagnostic produeur panel, ic • 
ectved noniinnllon* from profesnlooHl 
clUdcal laborHlory ami ecientihr hssocm 
Uoil-i and Uie pane) niiutib'UK wr» 
chosen on Uie basts of expertise in tin- 
nreu of in Vitro dlagnonUo product:. Op. 
purtuully was provided lor iht- noour.n- 
uon ol a nonvoilng consumer and Indus- 
try icpronentuUve to each of tin: M 
Panel* arid frifiii these Uie Comudirlohi i 
HpiKiluled consumer and Industry panel 
niembera to all 14 panels. Full -lime cm- 
pioyooo of Uie Food and Diug Admli.j... 
trntiou were not appointed aa pam.-l 
member*. 

•17ie membership of tiie panels Is Ji.iicii 
below: 

OrUioiiacd ic: 

Victor H. Frankel. M.D.. Ph O.. airman. 

( ‘barlM U. Fpp*. Ji , M |». 

.Ployd J|. Jorgenson. MJ) 

Jscquslln Perry. U.l) 
noOsiv r. nisMin.sii. I-J. [> 

Coiv»4iin«r liaison : Arthur L lAilsy. M <1 

Wi.O. 

Industry I la In on . Vacant . 

.inhn J Coil li m, Jr.. M ft.. Ofiab-mnn 
Nina Htarr llraunwrtl.l. « t>. 

(7sroi.es rjonulo. kt r> . |«t,.o. 

.l.ir.iiMs l.labmnn. M l), 

Aril. in Mtllor. Me !». 

OaOf In) Orey/jrat.-j. M fl. 
t.snJlr A Oodilsft. n» ft. 

Ooiuninicr liaison: .Margaret L Arn-.l.l 
inJuavry Uelawt Kenneth D. florins tf.lt. 
Oniital : 

- ’Ji.iiii W. Htsnf.-f.l, PI. )i . Clutniwn. 

Clartnlt V. RMgley. O U4». 

W Arthur deorgo. n.tl u. ' 7 ' 

I Iwiiga E Myers, 

I'loyrt A. JWyOm. |» Hr ' - , 

Harold K. Ifciyor, D.ir.M. cl " ' 

thank L. nsascb 
ih.iisnitlsr liaison: Clairs Duvla. 

— Industry IlsUoa flnbarl It. Mnvnr. 
AnwabMlidogy: 

trails Kendo!) Dakar, M D., ChNlrtimn 
Jumoa A. Msysr. M It . I.TO. Mi’ 

Cngens l„ N»nrt. M l) 
fjlanley W. WoUr.usr. M l) 

I'snslops Cava Mmltb. M.U. 

Ksilfilog Ponl..|.puiaii. M O. 

John I'. 8wi>|*e, Ml), 


I Hal 
IndiiMUy liaison 
OauinaiDteirologr af 
Ueorg* K Ni.guii. 
Iwh.g M. Dili. It, t. 

U IVa’d. I 
.(■•yes |). (JrjlHwt 
Vr Ksy |lsr.<-«k. 

Orvar Dwniwm, si 


Juol P. Uortln 
mchsrd P. IU, 
J i.sodort II. P 


: Ai.n 


» tf Uooilye.i 


HOEkAl kECKIEC. VOI.. SO, NO 9 .’— MONDAY, MAT 19 . 19)5 



151 


American 

Dental 

Association 




May 22, 1986 


Dr. Duane E. Christian 
810 North Nevada Street 
Carson City, Nevada 89701 


Dear Doctor Christian: 

Your letter of May 14, 1986 has been received. 

There appears to be confusion regarding both the role of the 
Council and the scope of ANSI/ADA Specification No. 1 for Alloy 
for Dental Amalgam. The Specification is not for dental amalgam. 
It is only for the alloy for dental amalgam. The amalgam does 
not form until the dentist mixes the alloy with mercury. There- 
fore, dental amalgam per se cannot be certified. We cannot 
certify a reaction product made by the dentist. 

The requirement for review of American National Standards 
developed under the Accredited Standards Committee procedures 
of the American National Standards Institute requires that a 
standard or specification be reviewed once every five years. 

The committee responsible, in this case, ASC MD156, is required 
to review the document and recommend revision, reaffirmation or 
withdrawal. The Committee is responsible for this action, not 
the Council on Dental Materials, Instruments and Equipment of 
the Association. ASC MD156 is an independent committee and is 
not a Committee of the Council. The Council acts only as the 
administrative sponsor and provides secretarial assistance to 
the Committee. The Committee has representatives of 34 organiza- 
tions including the Academy of General Dentistry and when ANSI/ 
ADA Specification No. 1 was last reviewed in 1984, no member 
organization presented any documentation to request revision. 

The Committee voted unanimously to reaffirm the specification, 
and on February 15, 1985 the American National Standards Institute 
approved the reaffirmation. The specification will again be 
reviewed in 1990 for any revisions. 



May 22, 1986 

Dr. Duane E. Christian 

Page 2 . 
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X do not know the address for Prospect Associates, who 
you carboned, so am enclosing a copy for Ms. Cowan of 
the organization for you to forward to her. 


Sincerely yours, 


John W. Stanford, Ph.D. 
Secretary 

Council on Dental Materials, 
Instruments and Equipment 


JWS :ph 

cc : Dr. E. Neidle 

Ms. L. Stovall 
Dr. Michael Ziff 
Dr. H. Huggins 
Ms. S. Stanford 
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82988 

(4fl0-0>1 

THf* a m* Dvvgt 

CHAFTI8 \-fOOO ANO MU9 AO- 
MMfTtATlOM, DfFAkTMWT Of 
WA1TH WUCATIOH, ANO WH- 
FAXl ] 

tuaCHAFTW A , 8 I HBM 

will WWMIWVU f i 


MOM/TH ♦( 


. £ Docket No. TW£1»J 


AGENCY: Pood and Dnt* Administra- 
tion. =p. 

ACTION lFlnairul e j 

8UMMARYvf(S*mle set* forth crlto- 
rta and procedure# for classifying de- 
vice* Intended for human use Into 
classre of regulatory contro) >ufflci«H 
to provide reasonable assurance of 
«»Iety and e/Rjctlvenea*. The rule also 
explains tfce determination of the 
pafety and e»ecllvene« of device*, 
preacrlbou the procedure* for the sub- 
mlMlon and review of petition# for re- 
clast IflcatHb, and define# the djpum- 
gtanccs under 'which InformatlOil and 
d*U associated with the clasatmkUon 
or reclassification of device# whips re- 
leased to the public. These *rti#As 
taken under i the Medloal •pvio# 
Amendment* <^f 1878. F 

jaPTUCnVll I>ATE: August 38, 1818. 

FOR further information 

CONTACT: | 

Joseph Sheehan, Bureau Of Medical 
Device* (HFK-70), Food andf-Drug 
Administration. Departm ent of 
Health. Education, and Welfare. 
8751 Georgia Avenue. Qilver Spring. 
Md. 30810. 3(11-437-71 14. 
SUPPLEMENTARY INFORMATION: 
The proposal ' upon which this final 
regulation 1* based was published In 
the Fzdolal Raormta of September 
IS, 1877 (43 Ffc 48028). Interest Cl per- 
sona were given until Novera it 14. 
1877 to comment. Twenty-flv com- 
ments were njcelved on the pi Ipeeal. 
presenting a w|lde range of Issue , 

This regulation essentially < xllfie* 
existing procedure* that hav been 
followed in th« classification roces* 
to date. Manufacturer* and o er In- 
terested persons have already scome 
Involved Jn the various aspect >f the 
classification process describes u this 
regulation. The agency has be# urged 


ftUU* AN© MOUIAT1QN* 

to promulgate this regulation as quick.- . 
ly a* pGpObi* to provide Industry a 
more C*rt4& basis for production d«f- 
glone. Although the Comml*#loOer 
doubts that thU procedural regulation 
will affect manufacturer* production 
decisions, the Commissioner has deem- 
ed that It la In the beet Interest of the 
public and of all parties concerned 
th#t this regulation become affective 
August » 1878. 

Qmxu. 

The Commissioner ha* made many 
minor editorial change* In the regula- 
tion for clarity. * 

I. Several comments stated that pub- 
lication of panel recommendations and 
proposed regulations for the cU*#ifleaj 
Uon of device# before promulgation of 
the final regulation establishing dassl- 
f Ration procedures violate* the basic 
principle# of Tadmlniatratlve rule- 
making. The sbmment* pointed out 
that an agency must provide public 
notice and an opportunity for Interest- 
ed parti (a to participate before Imple- 
mentation of a rule. 

Section SlKcKl) of the act require# 
the promulgation by regulation of the 
procedure# to be followed by classifica- 
tion panels in making tbelr reviews 
and recommendations. The section 
does not require, however, that the 
final cbuwlfioatlon procedures regula- 
tion precede every other step In the 


eh following Tn lHe 
ciassincaiilh process. Public nollce of 
three'prodedurei Wks provided In a 
notice published In the FxctXAL Rxoia- 
Tga on May 18, 1878 <40 FR 31848). Be- 
cause classification panels are public 
advisory committees, the general pro- 
cedures under which the panels oper- 
ate have already been promulgated by 
regulation (21 CFR Part 14). 

3. One comment, referring to the 
portion of the preamble to the pro- 
posed regulation that discussed ths 
classification criteria (43 FR 48030). 
argued against consideration of such 
"practical matter*'' as the difficulty 
Involved In enforcing general controls 
and the length of time required to de- 
velop performance standards. The 
comment slated that such consider- 
ations should be Irrelevant to classifi- 
cation decisions, and that any Inconve- 
nience to the agency does not change 
the fact that adequate infonnatloki 
may exist to allow proper classifica- 


tion in accordance with the statutory 
ftftaHa. 

• The Commissioner agrees tha* It l* 
Improper to consider tbs length of 
time required to develop a perform 
vaooa standard when determining 
whether to Claeai tf a device Into class 
II unless compliance with a standard Is 
‘ ‘ provide reasonable aesur- 
, .. : - J effective- 

ly real s 



uveneas oi iam geynw. ? _ 

oommenis wresaad eonH 


ceru that the definition of - 
in proposed |M0A(d) would 
many devices which should 
classified into dam HI, such - 
fillings. The comments auggu. 
the proposed definition be wi 

as not to Include such device*. * 

The Commissioner acknowledges t — 
broad scope of the propceed ^defini- 
tion. but also notes that a;- device 
which Is termed an Implant is not nec- 
essarily classified into class III Sec- 
tion# 818 (CX 3 XO and <dX3XBi of the 
act clearly state# that an lmplapt need 
not be classified Into class III. if such 
classification Is opt necessary to pro- 
vide reasonable assurance of safety 

and effectiveness. Th e pro posed^ 
gluon, the refore. filT^ eeirMa'tied, 
WlhoutiSange ln the final regvUaUoji. 

AfBeveral oommeHaT8q'ue*t*d revl- 
sion of the proposed definition of 
"life-supporting, or life-sustaining 
device" in 1880.3(e). The comment 
suggested lha| the proposed wording 
is redundant and vague. The com- 
ments also stated that the proposed 
definition is too broad because Con- 
gress intended that only devices essen- 
tial to supporting or sustaining life be 
considered life-supporting or life sus- 
taining devices for classification pur- 
poses, Some comments suggested that 
the words “or ylaids Information that 


no«M agatsn*. voc «, wo. ise— nuoar, joiv n. iwt 
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supporting of Ufewurtaining. or for a practitioner licensed by law to Admin- 
ua« which U of substantia! iniportanee liter or use such dovlos. and 
In preventing tmpelnnsnt of human (8> Any known existing standards 
health, or H the jwk» cwmbm a po- applicable to the device, device oompo- 
tenUal uB^yrshle ykut W lll nass y necta, or device material*. 
taJucr . : , - (b) ••cjasaiflpatloo panel" mean# one 

* id) ■ “Impiant** means a device that is of the aeveral advisor y committee* re- 
placed tote a surgically or naturally tafeTtsh&d by the Comnrisrtoner under 


7d> “Implant*' means a device that is of 
placed into a surgically or naturally tai 


formed cavity of ttaa tvuman body. A section 5!J of the act and part 14 of 
device is retarded as an implant for this chapter for Che purpose of making 


device Is retarded as an Implant for 
the pUTpoe* ofthle part only UK Is In- 
tended to remain Implanted eeattnu- 


this chapter for Che purpose of making 
recommendations to the Commission- 
er on the classification and nMaastfi- 


ously for a period of >0 days or more, cation of devices and for other pur- 
unlees the Commissioner determine# pose# prescribed by the act or by th* 
otherwise In order to protoot human C ommis si on er. % 

^hseXh. <M'| 

"Life-supporting or life-wustaining group 
device" means a device that Is amen- 
tia! to. or that yields information that 
l* essential to, the’ restoration or eon- 
tin uati on of a bodily function Impor- 
tant to the continuation of human 
life. ride reasonable assurance of safety 


of devices that do not au/cr 
QrlfnTOp^ 5aC^BPg C5iftt<- 
' Mnctlob, or'snjr 

i to tf ray%tsrgfc 

g n ess,, and tor whiclTifinils? Tag - 
tory oonhr^fs are su/Uaitot to pro- 
vide re si cnsg l e assurance of safety 


(f) "Classification 'questionnaire'' and effectiv eness, 
means a specific series of questions t ])\ "FetRSoal Arpeana l 
preparedly the Commissioner for use seeking reciatelf lc> tlon ol 
as guidelines by classification panels accordance wit h! adfrlkg ^ 
preparing recommendations to the „ ' 

Commissioner regarding classification f MCI CimflMitiiniy w 
•nd bmwtltioner, Bibmlt w petl- 


mean* a submission 
cation of a device in 


tlons for reclassification. i 
tlons relate to the safety and 
new characteristics of a devic 
answers are designed to help 
mlssloner determine the proj 
ficatlou of the device. 


and information tubmiUwl Is ts s uut - 
tkm VHk rlsulflrrHig'lt rsdwwM- 

cstkm. 

(a) This section governs the avail- 
ability for public disclosure and the 
use by the- Commissioner of data and 
information submitted to classification 


(g) "fifippiemental data sheet*' panels or to the Commissioner in eon- 


means Ig/armation Compiled by s clas- 
sification panel or submitted to a peti- 
tion for reclassification. Including: 

(1) A summary of the reasons for 
the recommendation for petltton); 


(S) A summary of the dg$a upon 
which the recommendation (or p*U- devices under 1 840.84 will be available 
Uon) 1* based; immediately tor public disclosure upon 

(3) An Identification of the risks to request. However, except as provided 
health (if any) presented by the by the special rules to paragraph (c) of 
device; this section, this provision does not 

U) To the extent practicable in the apply to date and information exempt 
case of a class II or class IllideVtee, a from public disclosure In accordance 


a clay nectlon with the classification or te- 
rn petl- classification of devices under this 
r part. I 

ns for (b) In general, data and Information 
i); submitted to classification panels in 
upon connection with the classification of 


case of a class II or class HlsieVlca, « 
recommendation for the assignment ol 
a priority for the applications the re 


qulremenis of performance 
or premarket approval; 

(5) In the case of a class 
recommendation whether t 
should be exempted from t 


levlce, a from public disclosure In accordance 
ment of with part 20 of this chapter Such data 
f the re- and Information will be available only 
andards in accordance with part 20. 

(cXl) Safely and effectiveness data 
ievlce, a submitted to classification panels or to 
devioe the Commissioner In connection with 
of the the classification of a device under 


requirements of registration record- (880, 84. which have not been disclosed 


keeping and reporting, or g<ffd manu- 
facturing practice regulsttoji , 

* (8) In the case of an #njAxnt| or a 
life-supporting or llfeflutaining 
device for which ciasslficaUH in class 
HI is not recommended, abatement 
of the reasons for not recommending 
that the devioe be classified in class 
311; 

(7) Identification of any needed re- 
strictions on the use of the device, e.g., 


I manu- previously to the pubilo, as described 
_j ..In (20.81 of this chapter, shall be re- 
n »or a garded as confidential If the device is 
1 talning classified In to class IU. Because the 
to class classification of a device under (88 0.84 
dement mtyw Il gfHilnTff aray upon pub tloa- 
lending OgB^bf-fi 71na l regitlStfW T7 all "safety 
In class kJnMrfccUvene»s - datr~trikt have not 
been disclosed previously are not avail - 
ded re- able for public disclosure unless and 
>oe, e.g., until the device is classified into class f 


whether the device requires special la- or II, In which case the procedure in 
b« ling, should b© banned, or should be paragraph (oK3) of this section ap- 
used only upon authorization of a plica. 


(2) Thirty days after publication of a 
final mutation -under | M0.M classify 
tag it Ak»Tk>* into class 4 or ebu* II, 
safety gMd rtfetotxenMui data ferbmii 
tod Joe that device that bad Wen re 
<tnM m oonfktontlal under para 
graph <cXU-«f U* section will be 
available tor poblip disclosure and 
plgW4^JHifclk display in toe office 
Af 4he Bearing Clerk, rood and Drug 
Adm i n istration unless. Within that 30 
day ixyrtod L Wp e r a pn who submitted 
the -data demonstrates that the daU 
gUU fad within the axempSto for 
trade eaiQrtt# and confidential opmmer - 
chti JnfonniUon desartbed In |io.«l of 
this chapter. Safety and etfedtlveneas 
data submittal Jar « device that is 
classified into class III by regulation 
in eqrordapng with f f«0.84 vrttf remain 
confidential and unavailable for public 
dtoOlosbrs so tong as aoeh data have 
not been tUMtosed to the pub* as de- 
scribed in | to. SI of this chapt*. 

<*) ■ Because device cSaasUTcWtloo af 
#«cto generic types of deMces, in 
making determinations under* 880.84 
. concerning UicTnitlal claasifiastion of 
a devioe, the eiaskfleattoo pwael* and 
the eomadssloner may wnaldsr safety 
and affeorivwnesa data drretoped for 
another devioe in the *em$ generic 
type, regard! em ol whether Mahh data 
aye regarded currently as confidential 
under paragraph (exit af thi section. 

<dXU The fact of its eglebpooe and 
the contents of .a petition fonreolasei- 
floation filed in aooordaWe with 
I geo. 139 or f 890.132 are available for 
public disclosure at the tlmgrthe peti- 
tion is received fey the Food grid Drug 
Administration. 

(2) The fact of the existence of a pe- 
tition for reclassification filed to ac- 
cordance with (880.134 or (980.136 Is 
available. for Mbllc disclosure at the 
time the petition is received by the 
Food end Drug Administration. The 
contents of such a petition are not 
available for public disclosure for the 
period of time following its receipt 
(not longer than 30 day*) during 
which the petition is reviewed for any 
deficiencies preventing the Commis- 
sioner from making a decision on It. . 
Once it is determined that the petition 
contains no deficiencies preventing the 
Commissioner from making a decision 
on It, the petition will be filed with 
the Hearing Clerk and Its entire con 
tents will be available for public disclo- 
sure and subject to consideration by 
classification panels and by the Com- 
missioner In making a decision on the 
petition, if. during this 30-day period 
of time, the petition is found to con- 
tain deficiencies that prevent the 
Commissioner from making a decision 
on 11, the petitioner will be so notified 
and afforded an opportunity to correct 
the deficiencies. 

Thirty days after notice to the peti- 
tioner of deflclenotea In the petition, 


nq£At amim vot «a, pa ito-rtioar, my m, t 
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effective regimen (therapeutic, diag- 
nostic, prophylactic). 

* — * * — - — - — Af ff-A a. m I VaW, /i f 


will be classified by regulation Into 
either claas I (general controls), ela.** 
rr fn»i-fon«*nee standards), or ciaM 
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DEPAOniEKT OF HEALTH AMO 
HUMAN SERVICES 


Food and Drufl AdmfrrtstraHon 


lDoct*Mto.r#W-MM)\ 

Ctaseiflcatton o( Dsntsi Davte**: 
Owaiopnwii of General Provisions 

AOSHCV: Pood and Drug Administration. 
ACTtO K: Proposed nils. 

summary; Tbs Pood and Drug 
Administration (FDA) is proposing 
general roles ap plicable to the, — _ 
classification o ftSH dental devices ) Tlio 
Mcdfcnl Device Amendments of i97Q 
require FDA to classify all medical 
devices intended for human usd Into 
threa categories: class i, general 
controls; class'll, performance 
standards; imd class III, premarket 
approval tn the preamble to this 
proposal, FDA describes the 
development of the proposed regulations 
classifying individual denial devices, 
which are being published elsewhere In 
Ihf* Issue of Ihe Federal Register. The 
preamble also describes the activities of 
the DenlalDevfce Section of the 
Ophthalmic; Ear. Nose, Throat; and 
Dental Devices Panel, an FDA advisory 
comnUttee, that makes 
re comm end s lions to FDA concerning 
the classification of dental devices. 

OATCSt Comments by March 2, 1881. 

^ FDA proposes that the final regulation 
Xj based on this proposol become effective 
K 30 days after the dale of lit publication 
Sr in the Federal Register. 

ADDnrss: Written comments to Ihe 
office of the Hearing Clerk (HFA-305), 
Food and Drug Administration, Rni. 4- 
62. 5800 Fishers Lane, Rockville, MD 
20857. 

ron further information contact: 

Gregory Singleton, Bureau of Medical 
Devices (HFK-460), Food and Drug 
Administration. 8757 Georgia Ave., 

Silver Spring, MD 20910, 301-427-7536. 
SUPPUEMENTARV INFORMATION: 

Device Classification System 
The Medical Device Amendments of 
1878 (Pub. L 84-285, hereinafter called 
the amendments) establish a 
comprehensive syslem for ihe regulation 
of medical devices intended for human 
use. One provision of Ihe amendments, 
section 513 0/ the Petleral Food, Drug, 
and Cosmetic Act (the act) (21 U.S.C. 

360c) establishes three categories 
(classes) of devices, depending on the 
regulatory controls needed to provide 
reasonable assurance of their safety am 
effectiveness. The three categories are 


as follows* class 1, general controls: 
class U. performance standards; and 
class 111. premarital approval. 

Most devices are not classified under 


Panel's tentative classification 
recommendations on file wjth the office 
of the Hearing Clerk (HFA-305), Pood 
sad Drag Administration, and 


section 513 of the act until after IDA has announced the availability of the report 
jl) received a recommendation from a 'to the public by notice published In the 
devlco classification panel (an FDA Federal Register of June 25,! 1976 (4t FR 


advisory committee); (2) published the 
Panel's recommendation lor comment, 
along with a proposed regulation 
classifying the device; and (3) published 
a final regulation classifying the device. 
These steps must precede the 
classification of *i»y device that was In 
commercial distribution before May 26, 
1870 (the date of enactment of the 
amendments) and thot was not 
previously regarded by PDA as a neW 
drug under section 505 of the act (21 
• U.S.C. 355). A device that is first offered 
for commerclot distribution after May 
28. 1878. and that Is substantially • 
equivalent to a device classified under 
this scheme, is classified in the soma 
class as the device to which It Is 
substantially equivalent. 

A device that FDA previously 
regarded as a new drug, or a newly 
offered device that is not substantially 
equivalent to a device that was in 
commercial distribution bo/ore the 


~ to the public by notice published In the 
Federal Regtelor of June 25,! 1976 (4t FR 
28245). On August 0, 1076, ihe Panel and 
other preamendments device 
classification panels were recharierd to 
reflect their new responsibilities under 
the amendments. The agency directed 
each panel to reconsider its 
preamendments classification 
recommendations in light of the now 
requirements. In 1976 and 1977, the 
Panel reviewed all devices that FDA 
had referred to it to make ejertain that Its 
recommends lions were in accord with 
the amendments. Throughout the Panel's 
deliberations, interested persons were 
given an opportunity to present their 
views, data, and other information 
concerning the ciassificaticui of dental 
devices. The Panel also Invited experts 
lo losUfy and sought information on 
many devlcos from the published 
literature. 

In October 1977, the Panel submitted 
to FDA a preliminary report of Its 
recommendations. The report Included 0 


amendments, Is classified by statute Into roster of current and former Panel 
class 111. These two types of devices are members and consultants qnd listed ail 
classified into class 111 without any FDA meeting dates. The agency jplaced a 


rulemaking proceedings. The agency 
delermines whether new devices are 
substantially equivalent to previously 
offered devices by means of the 
premarkel notification procedure in 
section 510(k) of the act (21 U.S.C. 
360(k)) and Pari 007 of the regulations 
(21 CFR Part 607). 

Related Regulations 


copy of the report In (ha office of the 
Hearing Clerk (HFA-305), ijood and Drug 
Administration, and announced Its 
availability to the public by notice 
published in the Fedorol Register of 
November 29. 1977 (42 FR q0792). Also 
available in the office of the Hearing 
Clerk are summary minutes from all 
Panel meetings, verbatim transcripts of 
meetings held after May 2& t 1970 (the 


In the Federal Register of July 28, 1970 dale of enactment of tho amendments), 


,(43 FR 32986), FDA Issued final 
regulations describing the procedures 
for ctoBsifylug devices intended for 
human use, These regulations, which 


and all references cited in Individual 
dental device proposed ciafrslficaUon 
regulations. j 

On April 20, 1978, Ihe agency 


were proposed in the Federal Register of terminated all of ihe device 


September 13, 1977 (42 FR 46020). 
supplement the agency's regulations In 
Puri 14 (21 CFR Pari 14) governing Ihe 
use of advisory committees. The agency 
also issued interim device clossification 
procedures in a notice published in the 
Federal Register of May 19. 1975 (40 FR 
21840). 

Acllvities of Panel I *~ 


Anticipating enactment of the Ophthalmic; Ear, Nose, Throat; and 

amendments, FDA established several Denlalbe vices Panel. '| 

advisory committees to make ‘ _ , \, . _ . 

preliminary recommendollon, on device «• UUojJhlp S«»m« he Device Name. 


classification panels, and then' 
reestablished them wiih now name* and 
with a new structure. FDA published 
notices of these changes in j the Federal 
Register of May 18. 1978 {4} FR 21 606, 
and 21668) and May 20, 197B (43 FR, 
22672 and 22673). The Dental Device 
Claaslficalion Panel waa terminated, 
and Its functions arc now conducted by 
the Dental Device Section!?! the 
Ophthalmic; Ear, Nose, Throat; and 
Denlalpe vices Panel. '| 


prelimlnory recommendations on device 
classification. The Dental Device . 
Classification Panel (the Panel) was I 
originally chartered on October 15, 19^4, 
as the Panel on Review of Dental 
Device* FDA placed a report of the 


In Ihe Ifevlca Registration sjml Listing 
Code* and; (he Devlco NomBf in 
Classificatfqn Regulations j 
Some manufacturers hose become 
accustomed lo Identifying!) device by 
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Panel's recommended priority {“high,*' 
"medium,*’ or "low") for application of 
premarke{i*pproval requirements lo that 
device. As explained below In the 
section of ibis notice concerning 
"Priorities for Class If and 111 Devices, " I 
Ihe egency 1* not. however, proposing 
Ihe establishment of FDA priorities at 


5. Risk* to health. In identifying ihe 
risks to health presented by dental 
devices, the Panel recognized Hint few 
devices are completely free of risk, The 
Panel (Is led ihe risks It considered most 
significant, especially those thot ore 
unique lo ihe Individual device. In some 
cases, FDA has identified risks to health 
nmmnlni! hv a dnvlr.A In Addition lo 


of the agency’s letter to members of the 
Section Is on file with the Hearing Clerk, 
a I the address noted above fRef, 1), 

FDA cautions that ihe fimjl 
classification of a device may differ 
from ihe proposal. Faclors that may 
cause such a change Inciudoj comments, 
Ihe agency's reconsideration of existing 
data and information, and tne agency's 
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FDA has determined that no devtcs 
that is labeled m otherwise represent'd 
bi sterile will be exempted from the 
device GMP regulation. A startle device 
must be subject to thnantlra GMP 
regulation to ensure tlrat manufacturers 
adequately reduce the blobiwlcn 
(number of microorganisms) on the 
device and if* components duripg the 
manufacturing process. This reduction Is 
accomplished through adherence to a 
comprehensive quality assurance 
program as is required by the CMP 
regulation, with adequate environmental 
controls, trained personnel, appropriate 
maintenance and calibration of 
sterilization equipment, recordkeeping 
concerning lot sterility, strict packaging 
and labeling controls, and other quality 
assurance measures. 

The agency also has determined that 
no exemption from the device GMP 
regulation will extend to { 020.180, with 
respect to general requirements 
, concerning records, or i 020.198, with 
respect to complaint files. The agency 
believes that granting exemptions from 
these sectfons would not be In the public 
Interest and that compliance with these 
sections# not unduly burdensome for 
device manufacturers. To unsure that 
device manufacturers have adequate 
systems for complaint investigation and 
followup, all manufacturers are required 
to comply with the complaint file 
requirements. All device manufacturers 
also are required to comply with the 
general requirements concerning records 
to ensure thal FDA has access to 
complaint files, can Investigate device- 
related Injury reports and complaints 
about product defects, cBn determine 
whether the manufacturer's corrective 
actions are adequate, and can determine . 
whether the exemption from other 
sections of tho GMP regulation Is still 
appropriate. 

In genera], FDA has not initiated 
proposals tq exempt manufacturers of 
devices from requirements under section 
510 or 620(f) of the act, but has acted on 
the basis of exemption 
recommendations of the device 
classification panels. However, FDA has 
proposed occasionally to exempt 
manufacturers of certain devices 
classified into class 1 or class 11 from the 
requirements of certain sections of li.e 
GMP regulation, according to the above 
exemption criteria. Manufacturers und , 
other Interested persons may submit 
comments on the appropriateness of the 


■f 


proposed exemptions of manufacturers 
of devices, whether the exemptions are 
proposed in response' to 
- recommendations of the panels or on the 
agency's initiative. Comments 
requesting additional exemptions should 
* be supported by Information showing 
that the exemption of manufacturers of a 
device from the premarkel notification 
requirement or the QMP regulation Is 
consistent with the criteria discussed 
above. 

Guidelines for Preparing Petitions 
Requeuing Exemption or Variance From 
tho Dovlcn GMP Regulation for Devices 
Classified into Class f or Class U 
FDA has prepared guidelines on the 
procedures thal should be followed by 
persons who wish to submit petjtiop* for 


exemption or variance from the device 
GMP regulation. Those petitions may be 
submitted lo accordance with provision# 
of section 620(f)(2J opf the Federal Food, 
Dreg, and Cosmetic Act {21 U.S.C., 
360/{I)(2j). The agency announced the 
availability of tha guidelines In e notice 
published in the Federal Register of 
January 18, 1680 (45 PR 3671). 

U«t of Dental Device* 

The following la a Ust of dental 
devicea that FDA i* proposing to 
classify, the section and s ubpart of Part 
872 In the Code qf Federal Regulations 
under which the regulation classifying 
tha device will be codified, the docket 
number of the proposed classification 
regulation, end the proposed 
classification of each device. 


traiseo... 
•rz i tn... 
traino..... 
•W.isoo... 
•/zuto... 

• 477.1970 

•711440 

sri.tsw 

•moot..... 


EMcVod* 9«l lor pulp !• 


M t-n i wpottrt Ounmanl at 


7S74-2S31 

7474-2*34 

7474-303} 

7474-7*3* 

7474-2*37 


_ L**44n«d pet/aor tofeslw 


177.3050 

477.3040.. 

• 77 3070. . 

4773040.. . 

477.3100.. 

077.3110.. . 
•77.3130.,.. 
472.3I40__ 
•773140... 
•77.3105... 

1723175.. . 

1773200.. . 


_ K-ntigtm t»Of . _____ . 

. Oow 04M4 «*w u> esmu 
*>• oout mwa **oy u> a 
Umasy tm ploy tStpm 


74M-744S 

1 7SN-204 4 

7474-2447 

7474-2444 



78*4-3024 
7174- 7450 
78J4-24SJ 
TIM-3152 
, 7SM-7M3 


7IM-7S57 
7IH-2WS 
7074-2459 
7174- 7000 
7IM-JS41 
7174-7402 
7174-7443 
7474-1444 
7474-7444 
7IN.JM4 
7174-2447 


7677-7471 

7*74-7472 

7474-2473 

7474-7474 
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B— Oaa*oi VreaBiafle Orrfrea-ConsW 

Pt4--*>An«»V-0x« niaSfx; irh/dnim (fVW-UAi fc3d o> 

per*™ ana c*iDc«yrnU^ c*6*t« toriura [HACUC] 
dafltxa «*»a»/a. 

nutoc arid caMunvwxfejmdoitoa mA 
and i jtOifTMi-.Mcattlc** »o<fc«» ariiaaffa. 

„.._ OIC O ux«kM 

....*l4aa*u>< .ai dnikaa oa»ta».. — — — .— 
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Sufcparl f— Oanl* turgicjt Pavteaa 


. Cndodn- «: ctop csnaJUa 
. ai po....ud dart* Bantoaca . 

.. »*«»».,-., dart* hSrttoaca 
.- l- >w.cvrM!ng>va«4*>ct 
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Fmsc „ .J 1 UI BWt 9 kuvwiuni... 

.,..._ 1 K’lV^TKnn 

.—.'.. OanUI .tliurwo hand* ... ... 
. . tnvao >i >ai 4U* and »>*• too* 

....•„ FUarvxctfamalagM — 

Oanui ci-maHtg IgN - 

i.oad^TM. ... 

Oanui ...afimg n aadla — i 

Mr*,- to..’. 

AC-po.’^ad Cto>a ta* — .. 

flou <»• amt — 

UUiao- . o aoaJar — 

9«0ic.'' !ta»,a adaaoat — 

...u Ir.kaca- -oui lUawo aoaa 
| ...j. OonW xvoworcaEutiiatdaf 


— ^ , i , 

TM-NM I 

7IN-N33 H 

: 7W+-KU4 • II ■ 

■ 7»N-W3» « ■ ‘ 

■ 7IN-WJ*. U 

.....„ • jiH-mr |i .. 


S.ibpad f-Danlal /lufapanllB Daylcaa 


'i Ofl7to! -' , Jc'alaaDc eand 

...~ Onto!' "«• jxalwiraC batd 
.....4 Olfn»a -'U band dr;v«i 
..... Ortt»»>-*r»Ul>doiaiat.ai 
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Oiho-k. mo Satd aaiiar 

OfUio-' i«e maiat laacaai 
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i.u«r4ock tirug ayringa— Cenci :d Modlooi 
Tongue doproaaor— Comyal Mitlical 
Gour.e epongo— Surgical yu<i I liuliiljtiillon 
SiirglCH) Jtnifo— Surgical mid ) abllilullon 
Denial euluru— Surgical >ind 1 ilillllflllun 


Neurological Device SeolloT)— November 28. 
1D78. 43 FR 54&4O-0S733 (propo»«l»l; 
Soplember 4, 1B7B, 44 PR S1720-&177U (flnuf 
fcgulsliorw) < 

„n<! HhIhiIiIIIIoIIoiI Oevicol I'unul 


Ihsi Paapl recommendalloii, classffylns 
Ilia dry heat Sterilizer into dose II. 

'i. Tl|e Ophltiulmlc; Uor, Nose. Throel; 
end Uefital Devices PuJiei recoimnemil 
lli ut both Iheieir or vynler bulb syringe 
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Device* Con»ld«r*d by Two or More 
P*n«U 

The Denial Dovlc# Section of the 
Ophthalmic; Ear, Noie, Throat; and 
Dental Device# Panel and the other 
panel* Hated below made clarification 
recommendation# concerning tho 
following dovice*; , 

Dtvice — Other Pane/i 
X-rey film amelia — Obitelrlci-Cynecology 
and Radiologic 

Extra ore! X-ray dental film— -Qbe lelrlci- 
Gynecology and Radiologic 
Jnlra oral X-ray denial film — Obitatrlci- 
Gynecology and Radiologic 
fntenelfylng radiographic icreen — Obitetrlor 


Gynecology and Radiolcgtp 
Automatic radiographic Him proceiaor— 
ObilclriccGynecology ana Radiologio , 
Leadod apron— Obalelxtci-Gynecology ond 
Radiologic 

Leaded operalor radiation prolaitor— . 

Obtiatrlm-Cynecology and Radiologio ’ 

Aneetlieila flowmeter— Reiplralory and 
Nervoui Byatam *“* 

Compreeiad gee cyiiner and valve— 
Reeplrutory ond Narvou* 8y»tem 
, Analgeala/aneilheiia gat machjne— I 

Reiplralory and Nervoui Byetem I 

Reeuicllallon and emorgBncy oxygen unit— 
j Reiplralory and Nervoui Byitem 
Cotton appllcelor-dGcneral Medical 
Autoclave— Cenoral Medical f 

, Ethylene oxide gel ilerlllzer— General I 

Modlcal ' 

V 



I 
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development ill tho regulation. 

The Dim! it! Dnvicu Clnsslllf niton Pmurl, 
an FDA advisory commllte. , mnda the 
following recoil imondu I ion tegimling thn 
classification of dental X-uty /llm 
holders: 

1. Identification: A donlei X-ray film 
holder Is a device used to position nnd 
to hold X-ray film inside tho month. 

2. Recommitmlnd classification: Class 
I (general controls). Tim Panel 
recommends Unit tilts dovica lie exnmpt 
from promtirkot notification under 
seclion 5l0(k) of the Federal Pood, Drug, 
mid Cosmollo Act (21 U.S.C. 30O(k}), 
records amf reports requirements under 
section 519 of the act (21 U.S.C. 3001), 
tmd the good manufacturing practice 
regulation under section 52U(f) of the act 
(21 U.S.C. 300(f)). 

3. Summery of rotismis for 1 

rocirntmeiuiatfon: The Panel 
recommend* that denial X-ray film 
holders be classified Into clues ! ^ocntiso 
(he Panel believes Hint gomiral controls 
are sufficient to provide reasonable 
assurance of (he safety nnd 
effectiveness of the device. This device 
has been used In dentistry for many 
yeurs, The materials used In the device 
that contact the body have known and 
acceptable properties. The Panel j 

believes that manufacturers should not 
be required to comply with promarkot 
notification notification procedures, i 

records and reports requirements, Bnd 
the good manufacturing prucllce 
regulation because tho Pane) bolieves , 
that defects in this device are readily I* 
apparent to the user. 

4. Summary of duta on which tho 
recommendation is based: Tlto.Pimo) 
based its recommendation on the Panel 
niombors’ personal knowledge of, and 
clinical oxperlencu with, dirnlul X-ray 
film holders In tho practice of dentistry, 

6, Risks to lienlih; Infection: If the 
materials used In the Uovico cannot bo 
properly stqrlllzod, a patfenl may 
contract an- infection. 
Proposod.6fasiificallon . 

FDA disagrees with the Panel 
. recommendation end Is proposing that 
denial X-ray film bolder* be clusslfiud 
Into class li (performance standards). 

This decision Is based on the knowlotlgo 
that a single dental X-ruy Him holder 
may be used for many pullonUfand Inis 
iho polonlfe) fortrnnsmllilug 
microorganisms between pul^enls, 
Therefore, those devices must bo 
constructed of material* that can be 
properly sterllliod. Tho agency boliovos 
tho) u performance slumlord is 
necessary for this do vice In cause 
gunerul controls alone art i.isufficiont to 
control Iho risks to huulth luusanlud by 
Ihe device, A performance inrultird 


would provide reasonable assurance of 
tho safety and effectiveness of Iho 
device. The agency also boliovos that 
there Is sufficient Information to 
establish a performance standard for 
this device. 

Seen use tho agency has determined 
that dental X-ray film holders should be 
classified into close ii rather than class 
I, Iho agency is not required to publish u 
regulation adopting or refecting the 
Penal's recommendation that tills dovico 
be exempt from premarket notlficaiion 
procedures under section 510(k). records 
ami raporlf requirement* under section 
519, and the good manufacturing 
practice regulation under secllon 520(f) 
of ihe act. 

On April 20, 1970, Ihe agency 
terminritud all of the dovlce 
classification panels and reestablished 
Ihom will) Ihe same functions, but with 
new names and a new structure. FDA 
putillsliod nollous of these changes In 
ihe Federal Register of May 19, 197B (43 
PR 21000, 21007, and 21800) and May 20, 
1970 (43 FR 22672 and 22073). This 
proposed classification regulation 
Identifies each device papal by the 
formor name. Further information 
regarding (lie device advisory 
committees and list of their new names 
may bo found In the preamble to the 
general provisions, published elsewhere 
in this Issue of iho Federal Register. 

Therefore, under the Federal Food, 
Drug, und CostnBtlc Aol (secs. 513, • 

701(e), 52 Slat. -10G5, 90 Slot. 540-540 (21 
U.S.C. 300c, 371(a))) end under authority 
dolcgolod lo him (21 CFR 5.1), iho 
Commissioner of Food and Drugs 
proposes to amend Part 072 in Subpurl 13 
by adding new f U72.1905, to read us, 
follows: 

| 872.1905 X-ray film bolder, 

(u) Identification. A denial X-roy film 
holder is a device used lo position and 
lo hold X-ray film Inside iho moulh. 


Ontod: November. 10. »l«W. 
Wlfllnro F. Kb mto) pit, 

Aothifj Associate Cum miminiiur for 
Itcgutntory A j fails. 

|W» )><* eMMM Vi W u-flwm B 
BH.UHO COM 4MS-4S-M 


(bl Claiilflcallon. Cluss U 
performance standards). 


(performance standards). 

Inlorestod parsons may, on or bofore 
March 2, 1001, submit to tho Hearing 
Clark (I IFA-305). Food und Drug 
Administration. Km. 4-62, 6000 Fishers 
l.ane, Hookvllle, MD 2D057, writ Ion 
commmits rugnrdlng this proposal, Four 
copios of nny conunonls uro to bo 
submitted, excnpl that Individuals may 
submit one copy. Conunonls are to be 
identified with the ileurlng Clark dookot 
number found In bruckels In Ihe heading 
of this document- Received comments i 
may bo soon in tho above office between 
9 a.m. ond 4 p.m„ Monday through 
Friday. , ■ 


(Docket Ho. 7SN-3043J , 

Modtcei Devices; Cte self (cat ion of 

Amalgam Alloys 

AQRNCY: Food and Drug Administration. 
action: Propos ed rule. 

SUMMARY: The Food and Drug 
Administration (FDA) is issuing for 
. public comment a proposed regulation , 
classifying amalgam alloys Into class ii ' 
(performance standards). FDA is also 
publishing tho recommendation of the. 
Dental Device Classification Panel that 
Iho dovico be classified (nto class II. IJia 
effect of classifying a device Into ciasTtr 
(a to provide for the future development 
of one or moreperformanctP ifandortf T" 

To assure (tie safely and eiloctlvepess o f 
I ho device . After considering puGfit: 
dominants, FDA will issue a final 
regulation classifying Ihe dovlce. These 1 
actions arc being taken under the 
Medical Dovlce Amendments of 1970. 
datci: Comments by March 2, 1901, 

FDA proposed that the final regulation 
based on this proposal become effective 
30 days after the datejof its publication , 
In Ihe Federal Register. 

ADDAKM: Written corhinonts to the 
tffflce of the Hod ring tilork (I (FA-305). 
Food and Drug Administration, Rm. 4- 
02, 5000 Fishers Lane, Rockville. MD 
20057. I ! 

FOB FURTHER INFORMATION CONTACT: 
Gregory Singleton, bureau of Modlcal 
Devices JHFK-4UO), Food and Drug 
Administration, 8757 Georgia Ave„ 

Silver Spring, MD Z0910, 301-427-7630, 
BUPPLIMCNTARV INFORMATION.* 

Panel Rocommendolloh 
A proposal elsewhere In this Issue of 
thu Federal Roglslor provides - 

background Information concerning tho ^ 
lievoioptnoni uf the proposed regulation. 
The Denial Device Classification Panel, 
un FDA udvlsory commltteo, made the 
following rocommondutlon rogurdlng Ihe 
classification of umolgum alloys: 

J. Idontiflpollon: An otiiulgum alloy Is 
^-tfilevlce that consist* of a metallic 
substance lhal is mixed with mercury lo 
form filling material for denial caries, - 
erHecoinmeudod classification: Class 
ii (performance standards). The Panel 
rooommsnds that establishing a 
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Proposed Classification 

• PDA agree# with ihe panel 
recommendation and is p< upoilng that 
gold-bused alloy for oHrt!> t u*u be 
classified into class 11 (p< irmunoo 


0 *,m. and 4 p.m., Monday (lirough 
Friday. 

Detedi Nuvsmbsr 18, 1900. 

Wilburn F, Randolph, i 
Aalhw Anoolalu Comm tit fimir fur 
Hmiiiltihirv A Main. 


contain smaller quantities of other 
metals, such at copper, gold, and 
platinum, it Is used lo fubrlout* dental 
oppiloanoas such si crowns end bridges. 

2. Recommended classifications Glass 
it [performance standards). The Panel 
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performance standard for this device bo O.S.C 300c, 3?t(s})) and under authority 


a medium priority. I 

3. Summary of reasem* for 
recommendation; The Pane! 
recommend* that 
classified Into clast 



recommendation* Islaased: T he Panel 
^^asedi ts recommendati on on the FfB gl 
y ji'embers' per«onaTTTiywIedge~drj nd 
t^ clinlcat expeTTenig WtUlTtfnrdgvfceln ^ 
file nracticc of dmtuKr y.- * 

sT RIaka lo hraltli: la) Adverse gastric 
or reaptratoryreaponie: Ingestion of the 
potvdefedflDoy or the mixed amalgam 
may be harmful to the patient'* dlgeatlve 
or reaplratory tract, (b) Adverse tissue 
reaction: 1/ the material* In the device 
are not blocorapatlble, the patient may 
have an advene tl**ue reaciJon. 

Proposed Cla**incatioa 
FDA agree* wllh the Panel 
recommendation and 1* proposing that 
amalgam alloy* be classified Into claw 
li (performance *tandard»). The agency 
helleve* that a Derformance standard la' 




genera 

control 

{ He advic e. A performance standard ' 
would provide reasonable assurances of 
the safety and effectiveness of the 
device. T he agency also believes tha t 
there Is sul flcTenTlhrdrmallonL iiP 
CSlflblllH a performance standard for 

ih lrdgVTCT: — 

r -0h Abffr2a, 1978. the dgency 
terminated all'of the device 
cla*8incaUon panel* and reestablished 
them wJih the »m* function*, but with 
new names and a new atroefure. FDA 
published nolice* of these changes In 
the Federal Register of May 19, 1978 (43 
• FR 21000. 21800) and May 26, 1978 (43 FR 
22672 and 22673). Thl* proposed 
classification regulation Identifies each j 
device panel by the former name. | 
Further Information regarding the device . 
advisory committees and list of their 
new names may be found in the ‘ 
preamble to lha general provisions, 
published elsewhere In this issue of the" 
Federal Register. 

Therefore, under the Federal Food, 
Drug, and Cosmetic Act (secs. 613, 

701(a), 62 gtat. 1055, 90 Slat. 540-WB (21 


delegated to him (21 CFR 5.1), (he 
Commissioner of Food snd Drug* 
proposes to emend Part 872 by adding 
new Subpart C. which is reserved, end 
adding new Subpart D and f 872.3050, to 
read a* follows: 

Subpert C— Reserved 
Sobparl D— Prosthetic Device* 

5 871805 Am*te*mafc>y. 

(a j Identification. An amalgam alloy ' 
j is a device that consists of t metallic 
s ubslanco that Is to be mixed with 
mercury to form filling materia! Tor 
dental caries. 

(b) Clarification. Class tf 
(performance standards). 

interested persons may, on or before 
March 2. 1 981 . submit lo the Hearing . 
Clerk (HFA-305). Pood and Prug 
Administration, Rm. 4-82, 5600 Fishers 
1 .a no. Rockville. MD 20857, written 
comments regarding this proposal. Four 
i.iipiei of any comments are lo ba 
Submitted, except that Individuals may 
submit one copy. Comments are to be 
i antffied with the Hearing Clerk docket 
v imber found in brackets In the heading 
o. this document, Received comments 
may be seen in the above office between 
9 a m. and 4 p m., Monday through 
iday. 

Dated: November 18. 1800. 

\ /litis n> F. Randolph. 

,1 cling Aisociate Cogmu'nionerfor 
I egulaiory Affair*. 

I • x Otc. to-3Mis ni«i i »u «m| 


l 'JOCkst No. 7SN-2S44J 

Medical Devices; Classification of 
Gold-Based Alloy for Clinical Use 
aoemcy: Food and Drug Administration. 
action: Propos ed rule. 1 , 

cummanv: THe Food and Drug 
administration (FDA) ts Issuing for 
public comment a proposed regulation 
classifying gold-based alloy for clinical 
.ise into doss li (performance j 

itandards). FDA Is also publishing the ' 
ecommendalion of the Dental Device , 
Classification Panel that the device be 
classified into class II. The effect of I 
classifying a device into class If Is to ^ 
provide for the future development of 
one or more performance standards lo 
usaure the safoty and effectiveness of 
the device. After considering public 
comments, FDA will issue a final 1 
regulation classifying the device. Thesq 


actions «« being taken under the 
Medical Device Amendment* of 1976. 
Dana: Comments by March 2, 1081. 

FDA proposes that the fins! regulation 
based on this proposal become effective 
30 days after ln» date of Its publication 
In the Federal Register, 

AOpncsK Written comments lo the 
office of the Hearing Clerk (HFA-305), 
Food and Drug Administration, Rm. 4- 
82. 6600 Fishers Lane. Rockville, MD 
20667. 

FOB rutmtoi mFOHKATKMI contact: 

Crogory Singleton, Bureau of Medical 
Devices (I1PK-480), Food end Drug 
Administration, 8757 Ceorgia Ava., 

Silver , Spring. MD 20910, 301-427-7536. 
SUPPLEMENTARY INFORMATIONS 
Pane) Recommendation 
A proposal elsewhere in this issue of 
the Federal Register provides 
background information concerning the 
development of the proposed regulation. 
The Dental Device Classification Panel, 
an FDA advisory committee, made the 
following recommendation regarding the 
classification of gold-based alloy for 
clinical use: 

1 . Identification: A gold-based alloy 
for clinical use is a mixture of metals, 
the major component, of which is gold. It 
may also contain smaller quantities of 
•UjrflX, copper, platinu m, or palladium . It 
TiuMifTof^ricaIecuston>-ma3rdenlal . 
. appliances, such as crowns end bridges. 

2. Recommended classification,' Class 
II (performance standards). The Panel 
recommends that establishing a 
performance standard for gold-based 
alloy for clinical use be a low priority. 

3. Summary of reasons for 
recommendation: Tha Panel 
recommends that gold-based alloy for 
clinical use be classified Into class U 
because the materials used in the device 
that contact tha body should meet a 
generally accepted and satisfactory 
level of tissue compatibility. The Panel 
believes that general controls alone 
would not provide sufficient control 
over thU characteristic. The Panel 
belie veithal a performance standard 
would provide reasonable assurance of 
the safety end effectiveness of tha 
device and that there Is sufficient 
informaildn to establish a performance 
standard, 

4. Summary of data on which the 

recommendation is based: rhe Panel 
based its racommcndallonlm the Panel 
membere' personal knowledge of, and , 
clinical experience with, the device in 
the practice or dentistry. ( 

5. Risks to health: Adverse tissue 
reaction: If materials used in tha device 
are not biocompatible, the patient may 
have an adverse tissue reaction. 
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general provision*, published elsewhere 
in this issue of ihe Federal Register. 
Therefore, under the Federal Food, 

n_.„ rVs.ro.Iln AfU l«gn«. B 13 . 


safety and effectiveness of Ihe device. 
The effect of classifying a device into 
tail I Is lo require that the device meet 
uty the general controls applicable to 


believes that manufacturers of this 
device should not be required to comply 
with premarkel notification procedures, 
records add reports requirements, and 
—A maanfnrliirino oraettoe 
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genera! jirovfslroi*. published flitwhci 
in lhi» t*»uo of the {federal Register. 

Therefore, under jbe Federal Food, 
Drug, and Coimetld Act (sacs. 513. 
701(a), 62 Slot. 1055; ap Slat 540-546 (21 
U.S.C. 300c 371(a))} and under authority 
delegated to him (2) CFR 8.1), the 
Commlstloner of Pood and Drug* 
propose* to amend Part 872 in Subpart D 
by adding new } 872.3070. to read at 
follow*: 

1*72-3070 Practoo* met* aSoy for ctfnicai 

uw. 

(a) Identification. A preclou* metal 
alloy fur clinical u*e ii a mixlurc of 
metal*. Ihe major component* of which , 
are silver and palladium, ii may al*o 
contain smaller quantities of other 
metals, such as copper, gold, and 
platinum. It ia used to fabricate denial 
appliance* such as crowns and bridges. 

(bj Classification. Class II 
(performance standards). 

Interested persons may, on or before 
March 2, 1981; submil to the Hearing 
Clerk (HFA-3G5), Food and Drug 
Administration, Rm. 4-62, 6600 Fishers 
Lane, Rrckvllle, MD 20857, written 
commeifc regarding this proposal. Fm.r 
cople* of any comments are to be 
submitted, except that Individual* mu/ * 
submit one copy. Comment* are to be 
Identified with the Hearing Clerk doc! et 
number found in bracket* in the heading 
of Ihls document. Received comments 
may be seen in the above office belw, eu 
9 a.m. and 4 p.m., Monday ihrough 
Friday. 

Dated: November 19. I960. 

William F. Randolph. 

Acting Associate Commissioner for 
Regulatory Affairs. 

a mi »} ' 


MUUM e«* <tl90»*l 


21 CFR Part 872 

(Docks! No. 7IN-2S46) 

Medical Device*; Clarification of 
Mercury and Alloy Dlepeneere 
agency: Pood and Drug Administration, 
action: Proposed rule. ' 

SUMMARY: The Food and Drug 
Admlnlslrallon (FDA) is Issuing for 
public comment a proposed regulalu t , 
classifying mercury and alloy dlspen ;ejp 
into class II (performance standard:!) 
FDA is alio publishing the t . 

recommendation of the Dental Devi>' : > ’ 
Classification Panel lhal tha device i-o 
classified Into class I (general controls). 
The affect of classifying a device into 
class li 1* io provide for the future 
development of ona or more 
performance standard* to assure tin- 


safety nod effectiveness of the device. 
The effect of classifying a device Into 
class I is to require that tha device meet 
only the genera! controls applicable to 
all devices. After considering public 
comment*. FDA will i**u* a fine! 
regulation classifying the device, These 
actions are being taken under the 
Medical Device Amendment* of 1976. 
OATl«: Comments bv March 2, 1981- 
FDA propose* thst the final regualtion 
based on this proposal become effective 
30 days after the date of Its publication 
In the Federal Register. ' 

address: Written comments to the 
office of llie Hearing Clerk (HFA-305). 

I Food and Drug Administration, Rjti. 4- 
02, 5000 Fisher* Lana, Rockville, MD 
20857, 1 

FOR FURTHER INFORMATION CONTACT: 
Gregory Singleton. Bureau of Medical 
Devices (HFK-460). Food and Drug 
Administration, 8767 Georgia Ave., 

Silver Spring. MD 20910. 30t-427-753a 
tWWtf MtNTARY INFORMATION: 

Panel Recommendation 
A proposal elsewhere In this Issue of 
the Federal Register provide* 
background information concerning the 
development of Ihe proposed regulation. 
The Denial Device Classification Panel, 
an FDA advisory committee, made the 
following recommendation regarding the 
classification of mercury and alloy 
dispensers: 

1. Identification: A mercury and alloy 

dispenser is a device used Io measure 
and dispense a predetermined amount 
of dental mercury In droplet form and a 
premeasured amount of alloy pellets. , 
The device uses a spring-activated valve 
to deliver the materials into a mixing - 
capsule. - t 

2 . Recommended classification: Class 
I (general controls). The Panel 
recommends (hoi this device be exempt 
from premarket notification procedures 
under socllon 510(k) of Ihe Federal Food, 
Drug, and Cosmetic Act (21 U.S.C. 

360(k}), records and report* 
requirements under section 619 of Ihe I 
act (21 U.S.C. 3601). and the good 
manufacturing practice regulation under 
section 520(0 of the act (21 U.S.C. 

300|(f)). ~ 

3. Summary of reasons for » 

recommendation: The Panel | 

recommends thal mercury and alloy < 
dispensers be classified Into class I 
because the Panel believes thal general 
controls ore sufficient to provide I 

reasonable assurance of the safety am! 
effectiveness of ihe device. This device 
has been used in deutliiry for many 
years. The materials used fn (he device 
that contact the body have known and 
acceptable properties. The Panel | 


believes that manufacturer* of this 
device ehould not be required to comply 
with premarket notification procedures, 
nrcoul* and reports requirement*, and 
the good manufacturing practice 
regulation beoauaa thi* 1* a simple 
device that present* no undue risks to 
health when used in a norma! manner 
end for the purpose recommended. 

4. Summary of data on which the 
recommendation Is based: The Pane! 
based Us recommendation on the Panel 
members 1 personal knowledge of, and 
clinics! experience with, mercury and 
alloy dispensers in the practice of 
dentistry. 

5. Risks to health: None Identified. 

Pro poked Classification 

FDA disagrees with tire Panel 
recommendation and !s proposing that 
mercury ancfalToy dispenser* be 
classified into class II (performance 
standards). Mercury Is loxic to human* . 
For many year*, spillage or leaksgfToT 
mercury hes been considered a hazard 
to dental patients, the dentist, and staff 
workers. Leakage of mercury from th e 
device may cause acute or chroni c 
mercury toxicity through inhalation of 
ftercitfy vapor s. Failure of the device to 
dispense an accurate amount of mercury 
could affect Ihe physical properties of 
tho-carie filling materia), resulting in 
early failure of Ihe filling. The agency 
believes that a performance standard is 
necessary for this device because 
general controls alone are Insufficient to 
control tha risks to health' presented by 
the device. A performance standard 
would provide reasonable assurance of 
the safety and effectiveness of the 
device. The agency also believes that 
there is sufficient Information to 
establish a performance standard for 
this device. 

Because ihe agency has determined 
(hat mercury and alloy dispensers 
should be classified into class I! rather 
than class I| the agency is not required 
to publish a regulation adopting or 
rejecting the Panel recommendation thal 
this device be exempt frolt premarket 
notification procedure* under lection 
6to(k), ^records and reports requirements 
under section 619, and the good 
manufacturing practice regulation under 
'secllotf (120(0 of the act. 

On Aprti 28, 1978, the agency 
terminaieJal! of the device 
classification panels and reestablished 
them with the same functpns, but with 
new names and a new stmeture. FDA 
published notices of the** changes. In 
the Federal Register of May 19, 1078 (43 
FR 21008, 21087, and 21088) and May 26, 
1978 (43 FR 22872 and 22073). This 
proposed classification regulation 
Identifies each device panel by the 
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Clerk (ffPfc-805), Ppod and Drug 
Administration, Rm. 4-02, 6800 Fishers 
Lane, Rockville, MD 20857, written 
comment* regarding Ihls proposal, Four 
cooie* of any commenls are to b8 


Panel Recommendation 
A proposal elsewhere In this issue of 
tha Federal Register provides 
bnckgound Information concerning Ihe 
development of the proposed regulation. 


standard is necessary to assure that 
dental amalgam capsules oan safely be 
used to perform this mixing process 
without exposing patients and denial 
care workers to mercury vapors and 
because ueneral controls ulone are 


162 


g£g&4 Federal Register / VdI. 45. No. 251 ? Tuesday, December 30, 1980 / Proposed Rules 


Clerk (HFA-3G5), Food and Drug 
Administration, Rm. 4-82, 6600 Fishers 
Im«, Rockville. MD 20657. written 
comment# regarding this proposal. Four 
copies of any comment# are to be 
submitted, except that Individual# may 
submit one copy. Common!# are to be 
idenlified with (he Hearing Clerk docket 
number found in bracket# In Ihe heading^ 
of thin document. Received comments 
may be seen in the above office between 
0 o,m. and 4 p.m., Monday through 
Friday. 

Dsled; Novsmber 19. 1980 
WiitUm P. Randolph. 

Acting Atiociale Camminionet {or 
Regulatory Affair*. 


21 CFR Art 872 
(Docket No. 7IH-3545) 

Medical Devices; Classification of 
Dental Amelflam Capsules 
AGENCY: Pood'and Drug Administration. 
action: Prop osed rule. 

summary; The Food arid Drug 
Administration (FDA) la issuing for 
public comment a proposed regulation - 
classifying dental amalgam capsules 
into class 11 (performance standards). 

. FDA is also publishing Ihe. 
recommendation of the Dental Device 
Classification Panel that the device be 
classified Into class i (general controls). 
The effect of classifying a device Into 
class If is to provide for the future 
development of one or more 
performance standards to assure the 
safety and effectlveneas'of the device 
The effect of classifying a device into 
class I Is to require that the device meet 
only the general controls applicable to 
all devices, Afler considering public 
comments, FDA will Issue a final 
regulation classifying the device. These 
actions are being taken under the 
Medical Device Amendment* of 1970. 
dates: Comments by March 2, 1981. jj 
FDA proposes that the final regulation ■ 
based on this proposal become 78-24 U 
eifectlve 30 days after the date of Its , 
publication in the Federal Register. 
adores*; Written commonls to the 
office of the Hearing Clerk (HFA-305). 
Food and Drug Administration. Rm. 4 
62. 6000 Fishers Lane, Rockville. MD 
20657. 

FOR FURTHER INFORMATION CONTACT: 

Gregory Singleton. Bureau of Medical 
Devices (HPK-480). Food and Drug 
Administration. 8757 Georgia Ave., |i 

Silver Spring, MD 20910. 301-427-7530 I 

•OmiMCNTARY INFORMATION: f 


Panel Recommendation 

A proposal elsewhere In this Issue of 
the Federal Register provides 
bscigound Information concerning the 
development of the proposed regulation. 
The Dental Device Classification Panel, 
an FDA advisory committee, mude the 
following recommendation regarding the 
classification of dental amalgam 
capsules: 

1 . identification: A dental amatgqra 
capsule is a container device In which 
silver alloy Is mixed with mercury to 
form dental amalgam. 

2. Recommended classification: Class 
I (general controls). The Panel 
recommends that this device be exempt 
from records and reports requirement 
under sectio n 518 of thff f?r^erat Food. 
Drug. anauosiheffc~ Act (21 U.9.C_.J fl0i) 

> and thE gvofrmantffffcTunng practice 
regulation under section 520(f) of the set 
(21 U.8.C. 300)(f)). 

3. Summary of reasons for 
recommendation: The Panel 
recommends that dental amalgam 
capsules be classified Into class 1 
because the Panel believes that general 
controls are sufficient to provide 
reasonable assurance of the safety and 
effectiveness of the device. This device 
has been used in jjentlstry f° r man F 
years. The materials used in tha device 
that contect the body have known and 
acceptable properties. The Panel 
believes that manufacturers should not 
be required to comply with records and 
reports requirements and the good 
manufacturing practice regulation 
because it is a simple device t)>nt 
presents no undue risks to health when 
used In a normal manner and for the 
purpose recommended. 

4. Summary of data on which the 
recommendation is based: The Panel 
based its recommendation on the Pencil 
members' pefsonal knowledge of. and 
clinical experience with, denial 
amalgam capsules in Ihe practice of 
denllstry. 

5. Risks to health: None Identified. I 

Proposed Classification i 

FDA disagrees wilh the Panel 
ro«)Tnm5ttdaTferT BoITTi proposing that 
'dcntnriaffl'filgatn capsules be classified 
Into class 11 {performance standards). 
Dental amalgam capsules ere used to 
mix amalgam materials, one component 
of which Is mercury. Mercury is toxic to 
h umans . For many years, spillugo Of I" 
Jfakaga of mercury has boon considered 
a hazard to dental patienta. the dentla l 


Inhal ation of mercuryvapore . Tha 
aggRSf believe* that operTorinance 


standard la necessary to assure that 
deoul amalgam capsules can safely be 
used to perform this mixing process 
without exposing patients and denta l 
JR53 ffl lo a,«Sy w m «nd 
because general controls alone are 
tnaufficant to control the risks to health 
presented by fids device. A performance 
s landerd would provide reason able 
assurance of thei safety and 
effectiveness of the device. The agency 
also believes that there la aufficlenl 
information to eatablieh a performance 
standard for this device. 

Because the agency haa determined 
that dental amaigsm capsules should be 
classified into class 11 rather than class 
I, the agency Is not required to publish a 
regulation adopting or rejecting the 
Panel recommendation that this device 
be exempt from the records and report* 
requirements under section 619 and the 
good manufacturing practice regulation 
under section 620 (f) of the act. 

On April 28 . 1978, the agency 
terminated all of the device 
clarification panels and reestablished 
them with the same fpncllona, bul wilh 
new names and a new atructura. FDA 
published notice* of there changes in 
the Federal Register of May ip, 1978 (43 
FR 21806,. 21687, and 21888) and Moy 20. 
1978 (43 FR 22872 and 22073). This 
proposed classification regulation 
Identifies each device panel by the 
former name. Further information 
regarding the device advisory 
committees and list of their new names 
may be found In the preamble lo tho 
general provisions, published elsewhere 
in this issue of Ihe Federal Register. 

Therefore, under the Federal Food. 
Drug, end Cosmetic Act (secs. 613. 

701(a), 62 Slat. 1055. 90 Slat. 540-540 (21 
U.S.C. 300c, 371(a))) and under authority 
delegated to him (21 CFR It), the 
Commissioner of Pood anu Drugs 
propo»» to amend Pari 872 in Subparf D 
by adding new f 672.3110, to read as 
follows?! 

f 472. 3110 • Dental amalgam capsuis. 

|a) Identification. A dental amalgam 
capsule is a container device In which 
silver alloy is mixed with mercury lo 
form dental amalgam. I 
(b) Classification. ClosaH 
(performance standard*). J 
Interested persons may, on or before 
March 2. 1981, submit to the Hearing 
Clerk (HFA-306). Food and Drug 
Administration, Rm. 4-02, 6800 Fishers 
Lane, Rookvllls, MD 2005 7, writtsn 
comments regarding this proposal. Four 
copies of any. comments arp to be 
submitted, except that Individuals may 
submit one copy. Comments are to be * 
Idenlified with the Hearing Clerk docket 
number found in brackets in the heading 
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regulation classifying thu UpvIlb. ' I ) -sa 
ucthm* itre being taken under the j 
Medical Duvko Amendments of 19. >. ! 
OAttS: Comment# l>v March 2 , 100 V 
FDA proposes that the final regut/Hi.m 
baited on Hits proposal become eflecljvn 
39 days after the data of It* publicni-on 
In (he Federal Register. 
address: Written comment* to the 
office of the f tearing Clerk (HFA-3oi): 
Food and Drug Administration, Rm. 4— 

02, 5000 Fisher* Lane. Rockville, MD v 
20857. 

7 OR fURTHEH tHFORWATlON CONTACT: 
Gregory Singleton, bureau of Modicul 
Device* (HFK-46a}. Food and Drug 
Administration, 6757 Georgia Ave., 

Silver Spring, MD 20910, 301-427-7530. 

SUPPLEMENTARY INFORMATION: 

Pone! Recommendation 
A proposal elsewhere In this is»ue of 
the Federal Register provides t 
background information concerning tiie 
development of the proposed regulation. 
The Dental Device Classification Panel, 
and FDA advisory committee, madu tho 
following recommendation regarding the 
classification of tooth shade resin 
materials: ' 

1. Identification: Tooth shade resin 
material is a device composed of 
materials such as bisphenul-A und 
glycidyl melbucrylale (Bls-GMA) that is 
used to restore carious lesions or 
structural defects in teeth. - : 

2. Rccommunded claslficutlon: Cl.>ss Ii 
(performance slundurds). The Panel i 
recommends (hat establishing n 
performance standard for this device be 

« low priority. 

3. Summary of rcusoos for. 
recommendation; The Pune! \ 
recommends that tooth shudo resin 
materials be classified into cluss 11 
because improper chemical composition 
of the resin may coobc roughening uf tho 
restorative surface, which results in 
discoloration of tooth enamel and 
plaque accumulation on the tooth, tho 
materials used In the dovlco should moat 
a generally accepted satisfactory level 
of tissue compatibility. The Panel 
believes Shut general controls alone 
would not provide sufficient control 
over this characteristic. The Panel 
believes that a performance standard 
would provide reasonable ussurum e of 
safely und effectiveness of. tho dovit » 
and that' there is sufficient .Information 
to establish a performance standard. 

4. Summary of data on which the 

recommendation Is bnsod: The Panel 
based Its rocemmcndutlon on tho Panel 
members’ persons! knowledge of, ami 
clinical experience w(th, tho device in 
the practice of denlstry, end on an 
article by G. L. Lee, M.D., ot a., (ref 0- 


1 he arthile stoics that bufqro u > 
composite resin t* osed for restoration, 
the tooth enamel 1* etched with 50 
percent phosphoric acid, which may 
Irritate the tooth pulp. 

5. Risks to health: {«} Peripdontul 
disease: Discoloration and rpughenhig of 
a restoration made with this device may 
cau*e plaque accumulation and lead to 
periodontal disease, (b) Pulp damage: 
Etching with 50 percent phosphoric acid 
before the restoration it completed may 
cause loath pulp damage, unless the 
pulp is properly protected. 

Proposed Classification 

FDA agree* with the Panel 
recommendation and 1* proposing (hut 
tooth shade rcstn material* bcclassifled 
1 into class 11 (performance standards}. 

The agency believes that a performance 
standard l* necessary for thi# device 
because general controls alone are 
Insufficient to control the risks to health 
presented by the device. A performance 
standard would provide reasonable 
assurance of the safety and 
effectiveness of (he device. The agency 
i also believes that there is sufficient 
| information to establish o performance 
j standard for this device. , 


by adding new | 672.3090, to read m 
follows: . t ; 

f 672.3690 . Too ID sftod* rs*ln material, < 

{») fdonltf Scat Ion. Tooth shade resin 
cnutcriai Is • device composed of 
tputertets such e»bitph«noi-A glycidyl 
methacrylate ((M*-CMA) that is used to 
restore carious lesions or structural 
defects (n| teeth, ** 

(bj Classification. Glass It 
(performance standards). 

Interested persons .May, on or before 
March 2, 198Q submit to the Hearing 
Clerk (I1FA-305), jfyod end-Drug 
Administration, Rm. 4-62, 5000 Fishers 
Lone, Rockville; MD 20857, written 
comments regarding this proposal. Four 
copies of any comments are to bo 
submitted^ except that Individuals may 
submit ona copy. Comments are to be ■ 
identified with the Hearing Clerk docket | • 
number found in brackets In the heading 
of this document. Received comments’ jt ' 
may be seen In the above office between 
9 tt.m. and 4 p.m., Monday through 
Friday. 

Dated; November 19. 1980. , 

WiHUro F. Randolph, . 

Acting Associate Cojnmissionor fhr 
Jhigulatory Affairs. ' 


The following Information has been 
placed In the office of the Hearing Clerk 
(address above) and may be seen by 
> interested persons from 9 u.m. to 4 p.m., 

I Monday through Friday. 

1. Us, G. L. J. A. Ortewsht. C. G Schldl, 
und R. L Ihson, ''Histological Studies of an 
, Adhesive I'nlnl-on Roiloroll vs for Cervical 
Abrasions," Australian Donta! Journal 
20 : 1104 - 300 , 1075 . ; 

On April 20. 1078, Ihe agency 
terminated all of the device 
classification panels and reestablished 
Ihcm with the same functions, but with 
new names and a new structure. FDA 
published notices of these changes In 
the Federal Roglslor of Muy 19, 1978 (43 
FR 21000 , 21687. and 21000} end Moy 20, ■ 
1070 (43 FR 22072 and 22073). This 
proposed classification regulation . 
Identifies each device panel by the 
former namo. Further information 
regarding the dcvlco advisory 
committees and Its! of their now imams 
may bo found in the preamble to the 
general provisions, published elsewhere 
in this Issuo of tho Fodornl Register. 

Therefore, under the Federal Food, 

Drug, ond Cosmetic Act (socs. 513, 

701(a), 62 Slat. 1055, 90 Slat. 540-548 (21 
U.S.C. 300c, 371(a))) and undpr authority 
delegated to him (21 CFR 5.fl! the 
Commissioner of Food and Drugs 
proposes to amend Part 672 In Subpart D 


. | Dock* I NO. 7SN-2894] t 

Medical Device*; Clast ificaUon of 
Dental Mercury f 

agency: Foot| und Dru< Administration,' 
action: Proposed rule, j 

SUMMARY: The Food and Drug ! 
Administration (FDA) is Issuing for 
. public comment a proposed regulation 
classifying dental morcury Into class II 
(performance standards). FDA Is also 
publishing the recommendation of the 
Dental Dovlce Classification Panel that 
the device be classified )nto class II. The 
effect of classifying a device into class H 
Is lo provide for the future development 
of one or more performance standards 
lo'ossure the sufoty and effectiveness of . 
the dovlco. After considering public 
comment*, FDA will issue a final 
regulation classifying ihe device. These 
actions are being taken under the 
Medical Pcvlce Amendments of 1976. . 
dates: Comments by March 2, 1981. 

FDA proposos that the final regulation 
based on this proposal becomo effective 
30 days after the date of Us publication 
In the Federal Register. 

ADDRESS: Written comments lo the 
office of the Hearing Clerk (HFA-305). 
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g lo provide for the future developn -nt 
ti pno or mors performance Stanua) J* 
lo * » sure the safety and effe£tfvonc> ; of 
Ihe device. After considering pubkt 
iomments, FDA will issue a final 
•eguloUon classifying the device. 11 jo 
action* ore being taken under the 
Vtodlcol Device Amendments of 19. 
■>*▼**? Comments by March 2, IBBt 


members' personal knowledge of, and 
clinical experience with, the device in 
■ the practice of dentistry. 

5. Risks |o health; fa) Adverse tissue 
reaction: If the materials In the device 
uro not biucompalible, ihe putlont may 
have nn adverse tissue reaction, (b) 
Toxic reaction; Alloy* containing nickel 
and beryllium may cause a toxlo 
rmiertlnn In lbs oatiaiU, 


copies of any comments are to be 
submitted, except that Individual* may 
submit on* copy. Comment* are to be 
Identified with the Hearing Clerk docket 
number found In brackets in the heading 
of thi# document. Received bommonts 
may be seen in the above office between 
9 u.m. and 4 p.m , -Monday through 
Friday. ^ 

Dated: Noysmber »_ •’ 
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Pood end Drug Administration. dm. 4- 1 5. Risk* In heullh: (a) Mercury FR 21000. 2 1007, and 21606} 

82, 5000 Pislim lane, Rockville, MU poisoning: If Iho device is not bandied 1070 {43 pR 22072 and 22073 

20057, properly, the user may suffer mercury. proposed classification rugu 

eon runtHKfl tnFQRUiirtOH contact: poisoning from inhalation of mercury identifies each device panel 

niroorv Sinvloion BwrLau Q r Medirui vapors, (bj Adverse tissue reaction; If former iiemc. Further Inform 

£32 anSS FoS end Drue th * ni8Ujrlul * 11,8 devi “ “ not regarding the device ad viso. 

Administration, 6757 Georgia Avc? blocompetlble. the patient may have on committees and list of their : 

•*» *»*■«• »««■ ;r - sa 

8UPPi*M£NTA*Y (NFOtlHATJON: Proposed Glassification in this issue of the Federal R 


Panel Recommendation 

A proposal elsewhetc In this issue or 
the Federal Register provides 
background Information concerning the 
development of the proposed regulation. 
The Dental Device Closaificollon Panel, 
on FDA advisory committee, made the 
following recommcndalion regurdtng the 
classification of dental mercury: 

1. identification: Dental mercury Is a 
device composed of mercury Dial Is used 
us a component of amuignm alloy In the 
restoration o( denial cavities or broken 
tooth. 

2. Recommended classification: Class 
H (performance standards). The Puntil 
recommends that establishing a 
performance standard for ihis device be 
a high prickly. 

3. Summary of reasons for 
recommendation: The Panel 
recommends that denlul mercury be 
classified Into class II because the 
material in the device should meet a 
generally accepted satisfactory level of 
tissue compatibility. Dental niorcurv is u 
ifl U j lc mihslance and inTi’sTbo handle d 
properly to control the huznrde j l 
present s, The franel believes that 
goneruTTontrols olono would not 
provide sufficient control over this 
characteristic. 

The Panel believes that a performnee 
standard woul<provlde reasonable 
assurance of the safety and 
' effectiveness of the device and thai 
there is sufficient information to 
establish a performance standard. 

4. Summnryof data on which Iho 
recommendation Is based: The Panel 
based Its recommendation on the Panel 
members’ personal knowledge of. und 
clinical oxperlanco with. Iho device in 
the practice of dentistry, and on an 
article published In the Journal of the 
American Dontol Association "An 
i Environmental Study of Mercury 
\ Contominalion fn Denial Olllces" (Ref 
1 ). The article dismisses the hazard* ! 
assoclaled with use of mercury in 
dentistry and concludes that there is in- 
danger of syalvmic poisoning for 
patlants whose taeth have bean res tori- 1 
with amalgam containing mercury. 
However, if proper procaduraa lira not 
followed, there are potential hazards to 
those who handle mercury. 


1 5. Risks to health: (a) Mercury 
poisoning: if the device if not bandied 
properly, the user may suffer mercury, 
poisoning from inhalation of mercury 
vapors, (bj Adverse tissue reaction; If 
the malarial In, the device is not 
biocompatible, the patient may have an 
adverse tissue reaction. 

Proposed Classification 

FDA agree* with the Panel 
recommendation and is proposing that 
denial mercury be classified Into class II 
(performance standards). 

FDA has reviewed the medical ' 
literature on use of dental mercury in 
dentistry and has found evldonce to 
/support the Panel recommendation. 
Kawahara e( af. concluded that the . 
cytotoxicity of tha amalgam Is. related to 
free mercury available after mixing the 
alloy and the mercury, but that 
cytotoxicity was nearly nonexistent 
after complete setting of the amalgam 
{Ref. 2). Cotoldo and Santis studied tha . 
results of implonlailon of amqlgam into 
the oral (Issues {Ref. 3). Encapsulation in 
connective tissue occurred with the 
smallest pieces of amalgam without 
Inflammatory response, and larger 
pieces had connective tissue 
encapsulation with some macrophage 
{microorganism) response. The agency 
believes that a performance standard I* 
necessary for this device because 
general controls alone are insufficient to 
control the risks to heuith presented by 
this dcvico. A performance Standard 
would provide reasonable assurance of 
the safety and effectiveness of the 
device. The agency also believes that 
there Is sufficient information to 
establish. a standard for this device. 
References , 

The following Information hus beop : 
placed In the office of the Hourlng CJfrkj 
(oddress ubovc) and may bo seen by I* ! 
interested persons from 9 am. to 4 pm.. , 
Monday through Friday, ’ ’l 

t. "An Environmental Study of Meriuryl 
ConlnmlimDun In Denlul Offices, ",/uu/yio/c/ 
iho American Denial Association. Vat. ,0V, 

Nov. 1074. i ! 

2. Kswaharu, II- si «1.. "Ccthilur Rospulisos 

tu Dental Antolgnm In-Vitro." /unreal of 
Dentistry Rnscarch, B4(2):394-40l, March.- i 

April 1075. — l 

3. Citlutdo, K.. und 1 1. Sunil*, "Rviponso of i 

(Im Oral Tissue tu Exogenous Foreign | 

dMulerials," Journal of I'snodontict, 45{Z):B3- { 
*100, February 1074. i 

On April 26, 1076, the agency j 

Menninated ell otyhe device I 

'clsisIficitUon panels and reestablished ' 
them with the same functions, but with 
new names and e new structure. FDA 
published notices of these changes In . , 
the Federal Register of May 19, 1076 (43 j 


FR 21000. 21007, and ZlflCfl) and May 20, 
1076 (43 FR 22072 ond 22073). This 
proposed classification regulation 
identilics each device panel by the 
formor iiemc. Purther Information > 
regarding the device advisory 
committees and list of their new names 
may be found In the preamble to the 
general provisions, published elsewhere 
. In this issue of the Federal Register. 

Therefore, under the Federal Food, 
Drug, and Cosmetic Act {secs. 613, 
701(e), 52 Stat. 1055, 90 Stat. 640-540 (21 
U.S.C. 300c. 371(a))) end under authority 
• delegated to him (21 CFR 5.1), the 
Commissioner of Food and Drugs 
proposes to amend Part 672 fn Subpart D 
by adding new $ 872.3700. to read as 
follows: 

§ 172,9700 Dental mercury. 

(a) Identification. Dental mercury is a 
device composed of mercury that Is used 
as a component of amalgam alloy in the 
restoration of dents! cavities or broken 
teeth. 

(b) Classification, plow II 
(performance atenderas)/ 

Interested persons may. on or before 
March 2 submit to the Hearing Clerk 
(If FA-305), Food and Drug 
Admlnlstrotlon, Rm. 4-62, 5600 Plahors 
Lane, Rockville, MD 20657, written 
comments regarding this proposal,' Four 
copied of any comments’are to be 
submitted, except (hat Individuals may 
submit one copy. Comments are to bo 
Identified with the Hearing Clerk docket 
number found In brockets In-the heading 
of this document. Received comments 
may be icon In the above office betwycn 
B u.m. and 4 p.m., Monday through 
Friday. , , 

Dated: November 10. 10*0. 

William F. Randolph, 

A dins Associate Commissioner for . 
Itcxu/alory Affairs. 


(Docket No. 78N-2805J * 

Medical devices; Classification of ' 

Base MetaLMloys 

agency; Fold and Drug Administration, 
j ACTION: Proposed rule. • 

summary; ThOTood and Drug 
Administration (FDA) is Issujhg for 
I public comment • proposed regulation 
classifying base metal alloys Into cIsrs 
1 }1 (performance standards). friJA 1* also, ' 
publishing the recommendation of the 
! Dental Device Classification Panel that 
, the device be classified Into claas U. The 
[ 'effect of classifying a device into class U 
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1. Identification: A pantograph is a Ithe act, (he agency may exempt a 
device th*K» attached to a patient’s fmamdaoturur from section 510 only if It 
head and fs used to duplicate lower Jaw (find* that oompitonce with this section 
movements to aid In the construction of fit not necessary for the protection of the 
restorative end prosthetic donlal public health. In lha case of registration 

duvjcea. A marking pen Is attached to and listing by manufacturers of 

' ‘ - • ' -'imnnnniil of the davit. pantographs, the agency cannot make 


good manufacturing practice (GMP) 
regulation under section 620(f) of the act 
(21 U.S.C. 360j(0), FDA is proposing that, 
a manufacturer of this device ba oxompi, 
In iho manufacture of the device, from 
ol{ requirements in the CMP regulation 
except f 820.180 (21 CFR 820.180). with 
respect to genera) requirements^ ^ 
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: DEPARTMENT OF HEALTH AND 
HUMAN SERVICES 


21 CFR Part 872 
(Docket No. 78N-2630J 


Dental Device*; General Provisions 
and Classifications of 110 Device* 

agency: Food and Drug Adminlalration. 
action; Final rule. _ 

1 summary: The Pood and Drug 

Administration (FDA) la classifying 110 
dental device 4. The preamble to this ruio 
respond* to comments received on the 
proposed regulations regarding 
classification of these devices. Those 
actions are being token under the 
Medical Device Amendments of 1070. 
EFFECTIVE DATR September 11. 1007. 

FOR FURTHER INFORMATION CONTACT: 
Gregory Singloton. Center for Devices 
and Radiological Health (HFZ-470), 

' Food and Drug Administration. 8757 
■ Georgia Ave., Silver Spring, MD 20910, 

' 30J -427-7655. 

8UPW.EMENTARY INFORMATION: 

Tsbla of Couleats 

A Background. 

' 0. FDA*i Priorities for Establishing 
Performance Standards. 

C. Changes In the Name or the Dentul Device * 

Advisory Commit toe. 

D. C rouping of Similar Denial Devices — 

Wtlhdrawol of 07 Dnnlpl IVoposad 
■ Regulations Because of Dtfforont . 

■ Grouping. '' - ■ *•"»•! 

E. Denial Device* Not Doing Classified at 

ThltTJm*. , ' ' 

' P. Ust of Dsntal Device*. - i 
C. Changes In Classifications. 

H. Summary of Comments on Classifications 
and FDA's Responses. (Paragraphs 1 

through 25.) - 

' I. Exemptions for Class l Devices. 
(.Classification Regulations Publlahod to ■ 

. Date, 

K. Codification of Two Devices not Subjocts 

of Dental Proposed Regulations; . 

L. Minor Changes or Clarifications. 

M. References. ■ 1 

N. EfivlroomenPfl Impact..- . ' ' ;• 

O. Economic Impact. 


class 1, 42 devices Into class 11. 10 
.. devices Into class 212, and, depending 
'* upon o variety of factors, such as 
intondisd uses or composition of the 
• dovicus, 2 devices info class f or class II, 

2 devices Into class f or clues III. add 1 ■. 
device into cinss U or close iff. To 
reduce printing costs, FDA is publishing ■ . 
tho general provisions and -tho - 
closoificaltono in one final rule. PDA 
previously published a separate 
proposed ciaasificallon rule and final 
classification rule for each device. 

Classification of medical devices Ini 


0. 1901; 46 FR 15519), for Interacted 
parsons to submit written comments on 
the proposals- The comments received 
and FDA's responses io the comments 
are discussed below. 

ScRtTYwiia Introduc'd In 'th e 
of Represent utives. Tho bill wbb u 
legislative proposal of (he Department of 
Health and Human Services. Among 
other things, the bill would have (1) 
amended the act lu eliminate the 
statutory category of class II. (2) mudo 
tho establishment of a performance 


co^nmerc i uTgfiTrlbu lio nlFroi fulrocT by ■ ; standard ono of tho several general 

iKo Metric al device Amendment '6fT870 'controls that muy bo made applicable to 
(PubTL. 94-2!J5]~{1he amerrdmantB)TO'tKe~ T ' 8 device, and {3} streamlined the 
Fedorul Food, Drug, and CoBmoiic Aci procedure for establishing standards 
(the act) {21 U.S.C. 301—392). The effect-- — required by section 614 of tho act. If 
of classifying a device into class I is to legislation comparable to this bill 

* . becomes taw, there would bo only two 

categories of devices; class I (general 
controls) and class II {premarket 
.. ufiproval. currently class III). Class H 
devices would be redesignated as class I 


require that the device conllnuo to meet 
only tho general controls applicable lo 
oil devices. The e ffect of class ifyi ng t. 

i cifhnnnrio nrovidtiToriffc. 


device into 

futu re) development p f one or morn « 
performance standards lo ussura the 


iV’ 


A. Background 

In the Federal Register of Dooomber 

• 30. 1980 {45 FR 65902-80100), FDA 
published proposed regulations 

: containing genera) provisions-eppllcablc 

• .to the classification of donlal devicos 
and Individual proposed regulations to 
classify denial devices In commercial 
distribution into ona or more of three 
regulatory classes: Class I (gcnurul 

. controls), class II (performance 
■ standards), and class (II (premarkei 
-approval). . . 

In this final rule. FDA Is classifying 
. 110 devices ns follow?: 63 devices Into 


Tho effect of classifying a device h. 
class HI is to require each manufacturer 
of the device to submit to FDA a *• 
premarket approval application (hut 
Includes Inform/ilion concerning safely • 
and effectiveness tests for the device. . 
For a class Iff device not considered a 
now drug before the amendments that 
either was In commercial distribution 
beforo May 20, 1070, or that is 
rqubptantiulty oquivalent to a device that 
was in commercial distribution before 
that date, each application for 
prom.irkot approval must be submitted 
lo FDA on or before Feb ru ary 28. 1990, 

. .orWdsys {ifiar promuTgafton of * 
'separate regulation requiring promarket , 
approval of the dovice, whichever 
[pccuro later, Devices that FDA 
previously regurded as new drugs^or 
' newly offered devices that are not • 
.substantially equivalent to a device that 
was in commercial distribution before 
lha amendments, are classified by ' ' 
statute into class 111 and uiready are 
required lo have in effect an approved ‘ 

• upplicatlon for premurket npprovaL See 
sections 620(1) and 613(f) of The acf {21, 

u.s.c. aoojd). 36oc(n). 1 

Thu proambiu lo tho propotod 
regulations doscribed the development 
of tho general provisions and tho 
proposed regulations classifying dentul - 
devices und the activities of.the Dental 
Device Section of She Ophthalmic, Da*. 
Noso, and Throut; unit Donttd DrtlCi. 
Panel, now the Dun Hi I Du vices Far cl 
(ihe Panel), an FDA udvicory comuiiUuu 
that makes rbcomn.eadationj >T>A 
concerning tho chisgificution of dental 
devices. FDA provided j pt-.^-u GO ; 
days, inter exlunclod io uo d/iy3 (March " 


■ 1 devices. Because tho proposed 
legislation contains transitional 
provisions that convert classifications 
under the current law to classifications 
’ under the proposed law, FDA is 1 
continuing to issue classification rules 
under the current low. - . . 

B. FDA’s Priori lias for Establishing 
Purformunca Standards 
]u ihe Fudoral Rogisler of October 23, 
1005 (50 FR 43000). FDA published it 
, notice. “I*olicy Slnleinunl; Cluss HI 
Medical Devicos." ^nQOuncinE.iia.PUliey. 
for sottin g priorities for initialing. 
nroceodfriga to estaCTs h performan ce ^ 

Into class II. Under Ihe amendments. 
FD7V Is retfuIro ~3 lo establish 
performan ce slan da HTforcloss 11 . .... 

TfevTcesTAnh ls [IrnoTTiow MIl^BIA-- 
does not havel he resources i aialaidigh 
performance s ian darJ aToroJLjUe— 
uevlcB8~alrcad y cla ssified jorJigliig. 
class! fia3)ln class IfTUniJer jh e ' 
a mendments, Pll)A is^uafhgTho 
ri?g u(al6ry ' controls of class T to rcg ulo lu 
TnicvTceclaaalTiod into class ITun in.U. 
■performance standar dla os t abiisl 

jJot*»cla8a.lLdavfeo- In tho notice 
>vo FDA unnuunoud il wlU consider 
tho following factors when setting 
priorities for establishing performance 
standards for clues II devicos: 

a. The Berlouancaa of q uoal iCil8 
co ncerni n g the safe t y and off oi: (Ivon tis g, 
of die device: the risks uBHOoliiHid wtij* 
" use of the d e v i ceTiK e~sTg T iTTFc on c q of u_ 
Tlevlco to tlie pub l ic health; anin Ke_~ 
prcsenThnU proT ocTed'Us e dnho~dovlco; 

' - b. Tiro r^rpmnTf'nTtSiihnTof . FnA'Bl II 
advisory committees; 
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: c. Tho impact of an FDA guideline or 
’UVrecdnimertdStlon: ‘ • 

, d. The effect of a Federal atondard or 
' - other regulatoty controls undor an 
.... .authority other than the act; 1 

e. The impact of voluntary standard#; 
1? ..« f. The impact of /activities authorized 
under the general control# provision# of 
the act; , 

g. The effect of dissemination of 
.q”' Information and education efforts; 

h. The sufficiency of voluntary 
corrective action#; , 

i. Valid, scientific evidence developc d, 
slnco classification:- _ 

**' J. . ThTexIatencToTa petition for 
Sjfr recIaaBiflqation: . . . 1 

~ k. The impact of n ny other factors that 
affect a device's safety or effectiveness. 
C. Change# In the Name of the Dental 
v Device Advisory Committee 

FDA has periodically reorganized Its 
advisory panels for device 

• classification. Most recently, on April 
.< 14, 19B.4, FDA eslabl lghedjiiflJ3cixlal. 

: ■ DevicogTarTel i soe 40^ 17440; Aprll_?J 0 
I804rfhe new panel perfo rm 8_llig_8amc 
Tim ctTona .with respect to denlflidexkg# 
os dkflts predecessors, the Denial 
Device Classification PSnof (1070-1970) 
and the Ophthalmic; Ear, Nose, and 
Throat; and Dental Devices Panel (107ft- 
1604 J. Bec ause o f sovcral changes in the 
membership of iKeadvlsory committe e 
f or rtBiitBldevlijes liliat dccu rfedLaftor 
the c ommittee had mad* 11a J ■ i • . 

~C [aBsjn ca ll im ro c omm on da t Ions, during 
£ M fv 180 T FDA requestecTthc committoo 
to review its origin.ol classification 
■ ; recommendations; The new commltteg. 

• reaffirm ed all blit two of the oTd T~ 

committee's recommendat ions {a oo 
paragraph's 11 and Hf'of this proamblo . 
for the changes); . . * . - 

' D. Grouping otSlmllar Device*-— 
Withdrawal of 67 Dental Proposed 
Regulations Decaute of Different 
Grouping , ; 

. In this final rule, FDA has grouped 
together similar devloos', thereby 
reducing the number of separate dental 
device classifications. FDA Issued . 
proposals on 185 dovices and- Is issuing 
final classification# now on 110 devices, 

• with 10 additional classifications 
■planned In the future.' 

FDA ha# now grouped 00 dental 
devlcos that were the subjects of FDA’s 
proposals as separate gonorla types of 


devices Into 22 generic types of devices, 
thus eliminating the need for 67 final 
classifications. Elsewhere in this issue 
■ of the Federal Register, FDA is 
withdrawing the 67 proposed dental 
device classification regulations that 
now are unnecessary duo to the new 
grouping of dental devices. Hie 
remaining 00 generic lypos of devices 
that were the subjects of proposals nro 
unaffected by this regrouping. The term 
"generic type of device" is defined in 21 
CPR 800.3(1), Donlol devlcos that are 
grouped into one generic type of dcvico 
do not differ significantly in purpose, . 
design, materials, energy Bource, 
function, or any other fenture related to 
safety or effectiveness. Consequently, 
/similar regulatory controls are 
appropriate to provide reasonable 

assurance of the safety and j 

effectiveness of these devices. FDA has 
made opproprioto changes in tho 
• Identification of oach device being ’ : 

' grouped In order to Identify more 
accurately tha generic typo or device. 

The devlcos being grouped differently 
from the proposals aro Identified in this 
preamble below under “P. LIST OF 
DENTAL DEVICES." Each generic type 
of dental device is Identified with both :■ 
the docket number or numbers used for. 
that device in the proposed regulations ‘ 
and the section number of the Code of, ,7. 
Federal.Regulalion# at which Its 
clos8ificatlon is being codified. A dcvico 
list ed in the ‘‘Lis t of Denia l Dovices' ' 

"that Is no nJc ntiniirwnH a sccl ign. 
number ta be ing gr ouped Into Ihe go nfiji 
lypd of device wfifT a section number , ' 1 
. listed directly be fore It . (Thus< for ~ 
example, Ooia oatea alloy for clinical \ 
use and Precious metal alloy for clinical 
use ora being grouped into tho goneric 
. typo of device Gold based alloys and , 
precious metal alloys for clinical use 
. (} 872.3000))., „ , 

Tho new grouping of dental device# 
rosull# in 110 generic typo# of dental 
devicos (185 proposals minus 67 
unnecessary proposals). FDA is 
postponing for now its final 
classlficpli ons o f 10 gen eric h'pes of 


proposals thtil are being classified in 
this rule Is 106. 

Also, In this final rule, FDA is 
codifying the classification# of two 

• devlcos that, under applicable statutory 
procedures, noed.no! have been subject# 
of proposed classification rule# (see tho 

, discussions undor "K. -CODIFICATION 
OF-TWO DEVICES NOT SUBJECTS OF 
DENTAL PROPOSED REGULATIONS"). 
With these two additional ■ 
classifications.; in this rule FDA is 
classifying 110 generic types of dental, 
device#. j, 

E. Dental Do vice# not lifting Classified at 
. , This Time " • - 

FDA Is postponing classification of 1 
the following 10 generic typos of dental 
devices In ordcMo review add) U6hal J 
data on electrical safety. PDA li ‘ * . 
considering reproposiru these devices 
' fob classification Into class-!. Because of 
tho grouping dr similar dontdl device# n» 
described above,, the 10 generic type# of 
device# Oncompa## device* that wore 
. tho subjects of 20 proposed regulations. 
The following it a »•» of the 10 generic) 

• type# of dental device* that hrfc not 
■ being classified in this final fule: 

’ Mechanical 'denture cleaner { sr ■» 

' Dentdl handplece.and accassorios ■ 
Denln!.ch«Irwfih.orWtihouttoperntivc 
unit : > 

Orel irrigation unttr<<v><^.^.3 { t ifT..;" * 
Dental oporative unlt and acpMjtoHob ’ 
Powerod-toothbursh • ‘ ■ * 


. Jjreumbla. "E, DENTAL DEVICES NOT 
BEING CLASSIFIED AT THIS TIME"). 

• T> Inn' number of generic types of 

dental devices based on the 1000 


■ Heat source for blenching teeth 
' Bolling water sterlllJior;' JJ-, j. v » . 
' P. U#t of Dental Device* J 

Tho list below shows, for) oach dentol 
'device, tho section of the Code.oL' <■■■_ ■. 
Fodoral Regulation# at which the . . > 

classification of that device Is being 
codified (or will be codified), the docket 
number or number* of any'; | V' 
corresponding proposed classification 
regulation, and the final classification of 
tho doylco.. .. t 1 ' 

' Tho list Includes the 10 generic typos 
. of danlai devices for which final • 
classification Is bring postponed. For 
onch of those 10 dovlc*#. tho sooUon 
number of the Code of Federal 
Rogulallons I# In porehthose#, the name 
• of the device Is identified with footnote 
and no final classification 1# .. 
provided. . . • • ; - 



.. ’ Device 

Docket No. 1 

" 1 Class ;■ 

872.1600 

e7^1720 

872.1730 

, SUBPAni B— DIAGNOSTIC DEVICES 

OlOfltvsl fluid moasufer....:..,..:...: 7.:. ■ -7.:.... . - 

78N-2831 
. . 78N-2834 

i- :■ ’ 

jt 

Electrode ( o f pulp tester-.— — — 

78N-2835 
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. 872.1740 Caries detection device — ..... 

' 4 ! 072,1800 Exlraorai sourco x-ray — r~— 

, ; , 672.1810 . Inl/aoral source X-ray system.—. — . — 

" - 872-1020 Denial X-ray exposure alignment device ., — .... ... — ... — ..I.. ...... ....... — .... ...... — 

672.1830 Cophaiomoier „ — ...... .....,! — — . ..... ... 

, 072. 1840 Dontal X-ray po si lion indicating device — ......... — ....... — — 

'872 JB60 - Lead lined posillon Indicator .......... — ........... — — — — — — ..... 

. *' ■ 672. 1 905. - Dental X-rey Him holder — 

7 Suspart D — Prosthetic Devices 

— 072.3050 Amalgam alloy — — — . — 

■— 672.3060 Gold baaed alloys and procloua meial alloys for clinical use — . — — ..... — — 

Gold based alloy for clinical use... — — .................. ....... ..... — . — — 

Precious moto! alloy lor clinical use : — . — ...... 

■. 872 3060 Mercury and alloy dispenser — — > 

Vi • (872.3100) AC-powered denial amalgamator • — — ... ... 

072 3 110 Denial amalgam capsule — — — — 

v. 872.313Q Perlormod anchor. — ......... — ~ — — — — ... — 

• 872.3140 Rosin P(>plic«lor .......... — — . . 

. 072.3160 A/Uculaiof 

672.3165 ■' Precision aliachmenl ... — — 

‘ Precision attachment ... — — — — — 

„■ . 1 Preformed be/ I.............. — ................ ....... 

• 872.3200 Resin tooih bonding agont — . — .. — — — — .... — 

872.3220 Fecobow — 

872.3240 Dental bur — ... a — ... — ~.. — 

872.3250 Calcium hydroxide cavity Hnar — — — 

872.326Q Cevlty varnish - - - - 

‘V 872.3275, Dental comen! - 

^ . n Denial cement — — 

Zinc oxide eugenoi - - - - 

‘ $72.3285 Prelormod clasp '. — - - 

' " Prelormod clasp - - - — - - 

• Prelormod wire clasp .......... — . — ..... — . — ........... - 

872,3300 Hydrophilic resin coating (or dentures — 

872.3310 Coating material lor resin liHIngs.. - 

872.3330. Prelormod crown .. 

872.3350 Gold or stainless siaet cusp. - -, 

872.3360 , Prelormod Cusp.... - — - - 

072.3400 Keraya find sodium borale with or without acacia denture adhesive....: 

7., » .» ... .f. Acacia and karoya with sodium borale dcnlure adhesive, - ... 

. ■ . . . . Kareya with sodium borale denture adhesive - . - : - 

.®7?-34tO_ Ethylene oxide homopolymer and/or ctrtxrxyroeihylceflu t ose sodium denture adhesive 

. • CartooxymethylcolMose sodium (40 to 100%) denture adhes/ve 

Cartroxymethylceliuiose sodium <32%) and othylene oxide homopolymor (13%) denture adireehre.. 
•' Cartxwymethyfceliulose sodium (49%) and ethytene oxide homopclymer (21%) denture adhesive.. 

• '872.3420 Cartooxymeiiiylcellulose sodium and caUonlc polyacrylamide polymer denture adhesive 

. 872,3^50- Ethylene oxide homopolymer (md/or ka/aya denture adhes/ve 

-V •id i Ka/aya denture adhesive 

Ka/sya and ethylene oxide homopolymer deniu/e adhesive .,. .. 

872 3480 Pofyactyianudo polymer (modified catJonlc) demure aonesrve V. 

Cartxwymeih)' (cellulose sodium and/or potyvinylmelhyteiher maleic add calcium-sodium double 
• „•/ , salt denture adhesive. 

; . , u-* ;Po»yvinylmelhyIether maleic acid calcium- sodium double sail deniuro adhesive 

i ; Polyylnylrnelhylalher maleic acid caldum-sodium dooblo sail and caiboxymothyicefliitose sodium 

’demusadfteain, 

■i B7245<jX) 1 ' Polyvinylmethylolher maielo anhydride (PVM-MA), acid copcly mer. and carboxymethylcellulose 

• .it' sodium (NACMC) donlure adhesive. 

B72.3520.: OTC denture doamer — 

(872.3530) Mechanical denture cioanor • ■ 

: 872^64Q* OTC .denture cushion or pad. .Li ....; 

' Jf QTC denture cushion,-,,.....,,..,., — — 

. • ' y ' OTC denture p«d...._....,....i.^;. — ; ........... .... — ....' ... — 

87i3560 ; OTC denture reilner........ 

• 87Z3570 . OTO denture repair kit .i_ a 

.. 872^580. .Prelormod gold denture tooth..: — i ...... 

872^)599, Preformed plastic denture tooUi 

• 872.3600, Partially labricatod denture kit -. — 

872.3640 Epdoss-roos Implant, r .... — - - ......... 

• 872J646 V Subperloeleallmplant meterlai .' — .......... 

. " • ‘••'j' Titanium subpenosteal Implant material - 

j d.ti'rfljr* Goball chrome mdiytxlenum sobporiostool Implant material...: .: : 

872.9660 ■ iirtpreasiori matertal — — 


. 8QP-0064 II * 
78N-2038 II.,, 
7BN-2937 II 4 
78N-2838 I , 
70N-2839 II 
78N-2840 II 
78N-2841 H 
78N-2842 I 

78N-2843 II 
78N-2B44 !l 
78N-2844 
78N-2845 • 1 

' 78N-2840 I - 
78N-2647 
78N-2848 I : 
78N-2849 I 
78N-3024 I 
78N-286 0 I 
78N-2851 I 
76N-2051 
78N-2852 ■ 

78N-2853 il 
78N-2854 I 
•78N-2055 I 
78N-2858 II ■ — 
78M-2857 II 
78N-2858 I. II * 
78N-2858 * 

78N-2913 
78N-2859 I 
78N-2Q59 ' 

. 78N-2860 
76N-2861 II 
70N-2882 It 
78N-2883 I 
' 78N-2864 J 
78N-2865 I ‘ 
78N-2866 I, III 
78N-2866 
78N-2873 •;. * 

78N-2867 I 
78N-2887 
78N-2869 ' , 

78N-2870 ‘ . 

78N-2868 III 1 
, 78N-2871 I. . 
78N-2871. 
78N-2872 
78N-2074 III " 
78N-2876 I ) 


78N-2878 I , 
•78N-2B79 
78H-2880 i; III 
‘ 78N-2880 
78N-2881 
78N-2882 III 
78M-2803 III 

78/1-2884 I 

78N-2866 II ' 
78N-2886 III . 
70N-2887 III 1 
78N-2808 tl -rr 
78M-2888 ■ 

7BN-2889 ' ! 

78N-2890' II ‘ 
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Sdctoft ; 

: « i ■— > •: . Davtca 

Docket No, 

■ Class 




i ; 

872.3680 

Poiyietrefliioroelfiylene (PTFE) yltroous carbon malorlfll ... — 

78N-2092 

il 












j- . .. t 




r " 





872.3760 

Don lure re lining, repairing, or rebaslng resirt .... ................... ... 

78N-2000 

H 





872.3810 



i 


78N-29Q5 

fl. ill ; 



78N-29O0 

l < 



70N-2OO7 

l .*•**. 

872.3860 


76N-2908 

1 . 


78N-2909 

fl • 



70N-291O 

*.» 

072.3910 

872.3020 

872.3930' 

j Backing end facing for an artificial foolti . J — .... — — — — 


78N*20t 1 
70N‘29t2 

i • v • 

il •: v-r 

II ‘njijrfiitt p'fi ’nr 'nr if *f' 


III* 

Suopabt E— SunoicAL Devices 

78N-2015 

n '-r * 



70N~29t5 




78N-2917 




78N-2920 




7BN-2941 




78N-29I0 

1 

(872.4200) 


78N-2918 i 







78N-2610 

".•> •• . . 



•78N-2021 

,r • . ■ • 1 1 

,.i n i r 


70N-2922 

lu-j-SO.!' W 

i. 

j Fool controflor for handpiece 

— 

78N-W23 

..»*!*' V. : . • 

it i iV» ’ 




072.4475 

Spring -powered (of in|ocfor — 

• 70N-2928 

ii 

872.4535 

Dental diamond Instrument .. r —1 

70N-2031 




70N'293t 




70N-3O27 




78N-2914 

;i ■ 

• ;■ \ / 







i . • . 


Dontaf depth gauge instrument ........ ~ ............ 

70N-2926 

• il;,;;. : 

' . ..'1.. . 



' ’ * ' £ ■ i ' 

•..* 1 r ! 

Surgical tissue scissors ......... .. ...... — 


70N-2945 

O-f * » • 








J'.: - .*.?- 



,‘l 1 




S' ■*' 




•; ; . . < 


Forceps for articulation paper — .. - — — .... — 

J 

70N-290O 

. . ) ,1 ; K 











<! ’ •ip.-. ;..:. 





1 ‘ « *. 



r; I 















7ON-20S4 


.872.4830', 

Denial operating light ................... .. — _ — 

78N-2935 1 

l (;,•;« <. ■ t ; i 


Surgical headUght ............. — — 


70N-283O 
78N-2937 f 


B72.4760 l 

Bone plele — 

— 

70N-P©30 * 

78N-2942 1 

f .,. - ■ 

r.r : ‘ 

872.4850- 1 

Ultrasonic scaler 

• 

70N-2M3 fl 
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87?.4B0O1 Intraosseous fixation screw or wire.. ........ 

, ' '. 'W IrUr&OBBeooa fixation screw — , 

. • ■' •• • InUeoseooys fixation wire ..... — ... — 

'• 872.4020 Dental cJocIroSurgical „ , — — 

• Su8P*ni F— Tmerapetic OEViCES 

872.54)0 Orthodontic appliance and accessories...;-. : .„ 

Pr pi or mod orthodontic hand „ :... ... 

Orthodontic elastic band..... . . ...„ 

Orthodontic band material... . ........ ... 

Orthodontic metal bracket ... ... . 

Orthodontic wire clamp.... ....... 

w . Prolorm-rd orthodontic space maintainor...... . _ 

. "i Orthodontic expansion screw retainer. ; — « ~ 

• 1? ,.i Orthodontic spring ........ : 

. , i. ..■:■* Orthodontic tubo ....... . — 

. , . Orthodon Uc wire .. — . — — ™~... — , 

872 .5470" Orthodonllc plastic bracket — — .. — 

872.5500 ExtraoraJ orthodontic hoadgear. „ 

. 872.6525) Preformed tooth positioner (proposed as $ 072.6575) 

872.5660 Teething ring. 

?. r.v. . 8u0fART G— Miscellaneous Devices 

872.80 1 0 Abcasivo dovlco and accossoriea 

• v Abrasive disk ..... ......... — — — 

v .. •&? "SK Ggard lor an abrasivo disk ....... — . - .<• 

^ i.*W * Abraalva point ..... 1 — — 

•. : Polishing agent slrip 

Polishing wheel 

072.6030 Oral cavity ebrosbe polishing agent — — — .. 

872.6060 Saliva absorber .... — - — 

Paper saliva absorber ^. M . r ............................... — 

Cotton roll:.. V.i — .... 

< 872 6070. Ultraviolet octlvaior lor polymerization — — 

■ 872.6080 Airbrush.. .... l 

872.6100 Anesthetic warmer. — . ~ 

, 872.0140 Articulation paper ....... — - ~ — — 

j (. 072.0200V 0889 plate shellac „1 ....... 

; (872.62601 Rental, chair vytth or without opor p|ive unit * .. — . — , — . — ... 

: Denial chair vyllh operative upd...... . » .... 

T Oontal chair without oporslive unit ... ..... — .... 

' ' 972.8290 Prophylaxis Cup . 

872 6300- Rubber darn and pccessories....:...*. - ... : — 

. .f, >; u .:. Rubber dam. ..... .... 

i nubber dam clamp ........ 

■ . j Rubbor dam (fame V... 

Forceps (or a rubber dam clamp 

872.63 50‘ Ultraviolet dstocior . 

8 72.0300 Dental l(oss:»» 

(872.0476) Heat source lor bleaching teeth — ..... 

. (072.6510) Oral Irrigation unit 

8726570 tmpresakin tube — 

(872.6640) Don tel operative unit and accosaorles •_ 

Denial operative unit. — — .V— 

V. . ■: rj Saliva elector mouthpiece.:......™ - — — 

r- •'- » Oral cavity ev'acuator — ! 

■ ts'i Suction oporaOve unlt.:....-.......;™ — — 

? Air or' water syringe unit......™.’.,...:.:. 1™ 

V 078.006Oi Massaging plck or Up lor oral hyglerio 

Maaaaglng plck-.:....-....T..',.....i.v.....:. 

Rifcber tip for oral hygiene..-...;.; ™.™'. 

5 072.6O0Q. Porceipin povyder.lor cHhteat use 

:!fl72.M7o Suable pTOleCtor:;...,.....--.;. 

(672.67)0) Boding water slorytrer 1 

872.0730: EndOootilic'dry h^al slentlzar.,.. 

072.8770 Cartridge syringe.. 

872.6856 Manual toothbrush ;...... 

(972.S865) Powered toothbrush — .._... — 

872.8870 Osposablo fluoride trey — — : 

’ 872.8880 Pretormed Impression bay....*...™ — 

0 72.6000, Intraoral dental wax ™..; 

1 Not proposed; classification rosults Irom FDA’s decision on a reclassification petition. 

1 ClBMincaUon poetponed. , =• 

I> • Not proposed; staUriory'daftsldcatba. ' . 


78N-2940 II 
78N-2940 
78N-2948 
78N-2B47 II 

78N-295t I 
76N-205I 
70N-2950 , 

7BN-2953 
' 78N-2958 
78N-28S9 
70N-288 I 
70N-2963 
78N-2084 
7aN-20O8 

78N-2068 

70N-2957 It 

• 78N-2960 II • 

.’ 78N-3025 I ‘ 

70N-29O5 t. If ■ 

78N-29G9 | 

78N-2069 

70N-2993 

78N-2970 

78N-2972 ’ 

70N-2073 ‘ 

• 70N-207I I 

70N-2974 I . 

78N-2Q74 

■ 78N-2902 - . 

78N-2875 II 

• 70N-2976 III i 

70N-2977 I 

78N-2078 I- 

. 78N-2979 I . 

70N-298O 

; 78N-2980 . 

78N-2001 

.70N-2983 I ’- 

• 70N-29B4 » 

-78N-2884 , 

78N-2085 .. 

78N-2888 

78N-2B92 • i 

78Nt2987 II - 

. 78N-2889 I 

. 78N-2994 

78N-2998 

78N-2999 I. • 

,... 70N-3OO2 j 

1 78N-3002, ■ ; 

. 70N-3OOI 

* 76N-2988 , , 

' 70N-3003 

-j-f-UV , '78N-3012. . ’ 

78N-3004 | 1 


78N-3004 
.. 78N-3018 

78N-3005 
70N-3OO6 
78N-3009 . 
. <.78N-30II 
. " 78N-30t4 
; • 78N-3010 
78N-3020 
. - 78N-3021 
70N-3O22 
76N-3023 
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*G, Changes in Classifications - j . 

“"Baied on the cbmmehirrecejWd'ahd ~ 

1 ; on addftlbnal consideration of all **? ' ' “• 

’ Information before, theagiincy, .PDA lid* 
placed SeVeral'devlces In different ' ' 

clallefifrorii thOstr originally proposed. 

■ - FDA’I rooidns for edoplfng ' j 

-t clfisfclflcaUbns for lheie f dbvlco« (hot 
1 differ from the proposals art > provided In 
jh is preamble' in the iefilicin thdt follows. . 
^DA believes that It Is not necessary to 
Issue a hew proposal concerning these 

■ decisions; The purpose of publishing a 
> proposal find soliciting common!* Is to 

finable the agency to detormM whether 
Its proposed classification of a device 
Was correct. After reviewing the 1 
■ Comments submitted oh a proposal, the 
agency may be persuaded that its • 
proposed classification is Incorrect. • ' 

Persons. interested in tho classification 
proceBB should therefore anticipate that 
In a finairegulatlon a device m'oy be • 
placed Jn a class different from the ohfi 
orlginajly proposed. This possibility was 
Specifically Identified In the proposed' 
general regulation oh dental devices 
(see 45 PR. 85904), !n addition, many of 
iho final clasBlficaltonsThat differ from 
FDA’s proposed classifications are 
consistent with the recommendations Of > 
Ihe Panel, -These, recommendation# wore • 
published in the prcamblee to fho 
proposed rules and thus foreshadowed " - 
the changes now being made. Persons^ 
«vhhdlaAgr0e'.wlth'thp'flhBf* > ‘ l, 'f 
' claasIficaUOh-Of 'a doVliie tn'fiy petition'" 
for reclassification of the device lindfir" 
Subpart C of Part 800 (2iC.FR -Part. MO). 

H. Summary.of Comments on i 
Classifications and FDA's Responses 

• ''' l Tb hlarljy. the final rule and save • • 

printing costs, Ft)A is responding once 

to common!# that apply- to more ihnh • ' 

• one dental doylco. in-such cases, FDA's- . 
response Identifies the, devices! to which • 
thfi comment and response apply. - 

•» i. Many comments on the prpposed 
Wguldtlbns requested that FDA classify 
each deritol device (htoMhe claSs.- v;- ;• ••••'• 
recommended by the Panel.- -■ } !' ■? 

FDA’s final classification rule 
accomplishes many, bfil not all, dr the . 
changes desired by these general - 
comments. Of the 185 devices that were . 
the subjects -of the proposed regulation#^.-. 
FDA proposed to classify -100 devices 
(58 percenl) Into the class-recommended ; . ' 
by the Paneh-Taklng Into account tho ' , 
Panel's Interchange* In- Itb 'i' . 
refcotamfiridetloni jpii tWO devices (see 
paragraphs 11 and 13 of this preamble) 
and omitting tho ^ 0 final classifications 
which are being postponed, in this final 
rule FDA Is classifying about 89 percenl 
of the devices into Ihe class • ; • ; .y r.j, 
recommended by Iho Panel. FDA Is . . ....^ 


- makihtf available (Ref, -12) in Its Docket d 
• Management Branch (address below) a >|-. 
detailed matrix that shows for each' v t 
-.-device how the Panel’* 7.-*'' - ■ ' - 
rodommondations.fcompare to FDA‘*.-^ 
proposed and final classtfications. • 

2^ Many comments requested that ’ ' ' 
FDA ctassIfy-into claes I most of the 124» 
dental devices 'that PDA proposed to i 
classify info clfiss If; ; 

FDA agrees in part and disagrees th‘ « 
part wlth'the comments. For many -of the 
77 devlcos that Ute Panel recohimended ; 
be plated in clo’si I but which FDA • 
propos ;>) 'a classify Into class U, FDA - 
now agrees that Ihe correct class Is class 

I. Accordingly/ In the final rule tho ! 

. agency is cio88!fying mfcriy Of those . . ' ‘ 

devices into class i. However, the Panel : 
recommended and FDA propoaod that - 
47 dental dovIceB be clnsBlfiod Into class 

II. For many, of theso 47 devlcos, FDA 
disagrees with the comments requesting; 
that these dbvlces be placed into class I. • 

• In the paragraphs below; FDA Is, 
providing its reasons for'agreelng or - 
disagreeing with these comments jvilh ; " 

. respect to specific devices, - ’ 

8. In addition Jo the comments 
discussed above In paragraphs 1 and 2. 

; specific- comments on the proposed 
. regulations on thfidoVldo.s discussed 
. below argued that tho agency did not • *- 
identify eny.substantlvo risks to health • 
associated with tho devices that would 
Justify classlfylnglhom Into class II, os - 

..wfis proposed by FDA. The section had 
recommended that tires* dovlces-bo 
classified into class i,-wlth the exception’ 
of tho dental diamond Instrument • ••• 

•' (5 072.4535) and hand Instrument for 
. caltulus removal (Docket-No. 78N-2027),; 

. .which the Bectlon had, recommended _be-‘ 
classified Into class II. 1 ’ 

. Comments stated that the agfincy 3 ' 
cltod-no adverse-experience data or- <■ 
complolnl data!io support the proposed 
olassificatiohs. The comments reosoned • 
that thfi devices should bfi class I fled Into 
class I because menufacturars have : 
distributed these device* for muny yoara 

• without IDA controls and because they - 
are safe and effoctlvo; PDA has - -r v./.-.-m' 
co;ialdct*d tljnse cOrnments In the 1 * 

: oUssfficaticn decision's dssorlbed 
, below. - v'-vv I*’ 

... 3n.- Dental x-ruy expofiure alignment - 
■ device (5. 872.102 0). i ■' 

■ FDA now believes ihaMho denial 
ray exposure alignment device, ah " * 

accessory- to a dentnl x-ray- system. ' 

should be classified Into class I. FDA ' 

proposed to classify' tho dovICo liit.o 

class II because of coriccm about 

improper x-ray beam alignment that. In ; 

some Instances, tnay cause thfi operator 
of tho dental x-ray system to repent x- ‘ 
rays of patients. If x-rays hove to bo .*« 


repented,' thfi pailohj Would ffifcfilW ' ‘ i: 
unnecessary radlBtldm How^ver.'FDA • - 
ndW believes- that thbaCCurdcy of 'denial 
tt-raytdam’liHgn’rttfent tfffp'fifids SlMost ‘ : 
enUreIy"on Ihe skills dnhfi dpst-'fltot of 1 
the denial x-t-ay SyStemi arid only, tf : 
IlhiTtod poHldn of the risk of l/npropcr V' 
ray boom alignment hesultS from thfi • 

. design arid functiori df. the dfirital ^'•'rfiy •; 
exposure 'allghmfiht deviebi FDA -.**‘ , ‘" ; 
believes that It Is tlnnecessaty lo , 1 
establish porformanco standards for the' 
dental x-fay exposure alignment device, 
beonuse'thfi essohtlal pdrt(on of the risk 
to health of Improper'alignrftBrtt of the x-> 
ray beam would no! be significantly 
reduced through estabilshmool of h 
standard for the aocfcdsory deyico. FDA 

bcllovos that the general Oonlrt)ls of 
class f alone would provide reasonable - 
assurance of the. safety and" , ! . . 

effocllvehess of ihe device. Accordingly, 

. PDA. Is classifying ,tho dental x-ffly, ; v »,’ ■ 
expoSure.aljgnment device Info cla^s l. ; 

?b. Dental retractor (Docket No. 70N- - 
8007): dental retrabtf^;acc,8isdrib< : 
(Docket No'.' 78N-3608J: and dbntoU-ray; 
film holder (S. 872.1905)7 
' FDA now beUpve's.that the three . 

dovlofis-above should be.clal(8ifiod into 

■ class I. FDA proposed to olasilfy;, these . , 

dovtces Into class, Il.^baySft^f.fiondprnu 
about mlcrob|p| cpnlaminallop of Uj" ; 
rcuaabla devlcos jhat.may^oauaa ^ ..!, . . 
Infections In pallohts.TDA now bolloyos , 
that the essential rlsk.tO health (rom < ( . 
microbial contamlnftUon of thesfi- . j. ; v 
reusable devices M controlled by the 
skill and cpn8cloolldusneBa.of the usorf 
of theso devices In maintaining the 
. clqanllnoas of-tlie d?vlcos and.sterUisIng 
• them b.etwefih-uaoBj PDA .believes that it. 
Is unnecessary to eetabllah performs nco. 
standards! for, ihe davtcoa a.bo.ye,- ‘ 7 

- bccauSa lhe essentlabrisk to, health s.j; v 
. (microbial contarnlnal|on). would nokbpi ' 

reduced through estobHshmenbdfri '. 1 .( [\-t 
standard*. FDA believes tha^-thi, .i,-.-r i ’ • \ 
general controls of class 1 alone woulu - 
provide reasonable assurance of tha,‘>ji -- 
safety and !effecHveness'of those . 1 


devices, particularly the controlfiof the-i 
ouirent good manufacturing practice > a ■ V 
(COMP) regulations tn Part -820; i-- 1 
Aoeordlrigly, FDA-U classifying the. • 
dentBl:retractor,*denta|-retractor7\u-iT-.v<;. 
accessories, and thB;dentalx-ray.fUm'^ > . 

holder Into. class I# (.•♦>}>.-<•> l ’• 

;dc.-Meroiiry and alloy.dlspenser i! . 

(} 872.3080) and dental amalgamcapsulo 
H 872.3110); ,t» 7.'.-J<.v •, ?*•/.•> V • 

• PDA ndw believes that the mercury - 
and alloy dispenser and the, dental f 

amalgam capsule should be classified ■ 
Into class I. FDA proposed to classify 
the devices above Into class fi because’- ■ 
of cdhcom about tHe'fi'coiiracy nP,‘:! ' ■ . . 
meosuremenls'pf^ mfitdrlfila bi?, tH 




172 


9008a 


Fedotal Kegislor j Vol. 52, Wo, iS» I Wmlnoaday. Aupual 12, 1007 / Rulna ami Rogulmlons 


- mercury, and alloy dispenser, and 
, concern that bpjb device* might leak 
' gtgfcuqrjhal may cflUgUgjUgjfiamlaua* 
FDA now behaves that the risk to houlih 



monunicturers' adherence to the CGMP 
rqgulaliona fqr those devices'wouid 
control the pofenllu! lor leukagu of 
mercury from the devices that could 
pose a risk to health of denial 
practitioners. {See also paragraph 5 for a 
discussion of classification of dental 
mercury.) Thus, FDA now bulievoa thut 
”lt js unnecessary to estoblUh 
performance standards for the two 
'devices, because tho devices present a 
low risk to houlth pf patients, and those 
- risks' would not be significantly reduced 
through establishment of such 
7 stshdfirds. FDA believes that the 
general'controls of class I alone would 
provide reasonable assurance of tho , 
'’safety and effectiveness of die two ■ 

'devices, particularly the controls of the 
C(5MP regulations in Part 020. 
Accordingly. FDA ls classifying the ' . 

• "'mercury apd alloy dispenser and tho 
ri amalgam capsule intoclasa 1. 

.? 3d; in^iloral dental drill {§'872.4^30) 
r'and denial dianiorid Instrument ’ . 
; ;{5’872;4635);‘ ! - ; 1 

FDA now bclluOes that the Intreorul 
: -denial drill and the dental diamond 
t instrvmant should be classified Into 
"■••-class l.'FDA proposed to classify the 
devices Into class II because of concern# 
^•S.ttpu) the'strenglh and hurdnoas of tho 
' Jntraoral dental drill and the possibility 
oflnadequBte abrasive properties of the 

• dental diamond instrument. Both 

• devices are Intended to cut human teeth. 
PDA now behoves that minimal risk to 

• the health of patients would result, If the 
Intraoral dental drill were lo lack 
strength and hardness or If the dental 
diamond Instrument were to lack certain 
abrasive properties. FDA also believes 

-• that these risks to huolth would be 
. cohirolled through the general controls 
of class I, particularly manufacturers* 
adherence to. the CGMP regulation* In 
. Purl 020. FDA now believes that ia is 
unnecessary lo establish performance 
. standards for tho devioes. FDA believes 

• that the general controls of class 1 alono 
would provide reasonable assurance of 

• ihe sofoty pud effectiveness of the 

device*. Accordingly. FDA is classifying 
tho intraoral dental drill and the denial 
diamond instrument Into class L 
. 3e. Hand Instrument for calculus 
r&moval (Docket No. 7BH-2027). 

FDA now believes thut the hand 
’ Inatruraonl for calculus rqmovol should 


be classified Into clast l. FDA prepoawl 
to classify the device Into class ii 
because of concern thut improper design 
of the device might cause unnecessary 
• trauma tp gum tiB»ue ami concern that 
lock of biocompfltibUity.p/.5he deyice.. t .. . 
might cause advorso tissue reaction*. 

(FDA is discussing tho latter concern In 
paragraph 3f., below.) FDA now buUevea 
that minimal risk to health would result, 
if this hand-held device were to huve *n 
improper design. Tho device U Inteudud 
for use by dentol health professionals 
experienced in its use. Trauma to a 
patient's gums from use of tho device (a 
essentially controlled by lit# skills of the 
professional using it. »rul the device 
itself would rarely, if ever, be 
responsible for unnecessary gum 
trauma. Thus, FDA believeB that it is 
unnecessary to establish performance 
standards lo conirol the design of the 
device, because the essential portion pf 
the risk lo health of unnecessary gum 
trauma would not bo reduced through 
establishment of standards for tho 
device. FDA believes that the general 
controls of claw l uluna would provide 
reasonable assurance of the safety and 
effectiveness or the hand Instrument for 
colculua removal. Accordingly, FDA la 

classifying tho dovlce into class L 
3f. FDA now believes that the dovicca 
listed lxdo w should be classified Into 
claw L FDA proposed to classify tho 
devices into ctusa II because of concern# 
uboul po»alble bioincompatibiJUy of the 
devices, resulting in adverse tissue 
reactions. However, FDA now believes 
thut In 1 UUO, whon It proposed lo classify 
these devices, the agency assigned to 
Ihe devices a higlier level of risk of 
bloincompatibllity lhan was Justified by 
the yours of experience of dentists and 
patients with theso devices. 

Thus. FDA now believe# that It is 
unnecessary to establish performance 
standards for the devices listed below to 
control Ihe risk of biolncompaUbillty. 
because PDA believe# that these 
devices present only minimal risks of 
bio Incompatibility und that these 
minimal risks would not bo significantly 
reduced through establishing 
performance standards for these devices 
due to tho idiosyncratic nature of 
individual seositivilies. FDA believes 
that the goncral controls of class I would 
provide reasonable assurance of the 
safety and effectiveness of the devices. 

The labeling of a device that causes 
sensitivity reuclion* In tome individuals 
should be so labeled, to be In 
compliance with the misbranding 
provisions (21 U.S.C. 352} of the general 
control# of the act. Accordingly. FDA is 
classifying the devices Haled below In 
class i. . 


872.3520 

0724)830 

872.3840 

872.3850 

872.4565 


Device/Dot* et No. 


Electrode got *ot pulp w«»f. 
Ethylene orida homopotyri 
and/ or ca/boxyroethytcetM-J 
sodium denture sdhoskre. 
CarboxymethylcelluJose sodi 
(40 lo 100%) dontwo adhes 
{Dockot No. 78N-2067). , 
CatboxymethylceUuioio 
(32%) and ethylene oxide 
mopotymor (13%) denture 
hesive (Docket No. 78N- 200] 
Carboxymethylcallutosa *<*>*1 
(48%) and ethytone oxide 
mopotymer (2J%> denture 
hosive (Dockot No. 78W-287 1 
Eihytone oxide hornopolyn 
and/or karaya denture edl- 
ihe. . 

Karayra denture adhesive (OocH 
No. 78N-2871). 

Karaya and ethylene oxide horrvj 
polymer denture ftdbes' 1 
(Dockot NO. 78W-2872). 
Carboxymethyicetkiose *odk, 
and/or potyvtnylmothyteit'! 
mafoio acid catdurrv-5<xku-| 
double salt denture adhesJv 
PotyvinytroeUiytother maleic 
catciunvBodium double 
denture adhesive (Docket N- 
78N-2875). 

Potyvinylmethylethor me kite on 
calctom-sodtum double will e»l 
boxymethylcetMose sodlur 
denture adhesive (Dockot Nr 
78N-2877). 

OTC donturo cleanaor. 

Endodontic paper point. 
Endodonlic stiver point 
Gutta percha. 

Dental hand Instrument. 
Endodonlic broach (Docket N. 
78N-3027). 

Endodontic pulp caml . W* 
(Docket No. 78N-3028). 
Surgical tissue scissors (Dock«| 
No. 79N-2951). 

Orthodontic appliances access- 
ties. 

Preformed orthodorfoc ban. 

{Docket No. 7BN-28fit). 
Orthodonttc elastic band (Dock 
No. 78N-2960). 

Orthodontic band materia 
(Docket No. 76N-2953). 
Orthodontic motal bracko: 

(Docket No. 78N-SQSC). 
Orthodontic wire ciamp (Dockrr 
No. 78N-2859|. 

Preformed orthodontic space 
malntahser (Docket No. 78N- 
2861). 

Orthodonilc expansion screw 
tainer (Docket No. 78N-2963) 
Orthodonilc spring (Docket No 
78N-2964). 

Orthodontic tube (Dockot No 
78N-2966). 

Orthodontic wire (Docket No 
78N-2068). 

Preformed tooth positioner. 
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•■ l dectklh" 

• Dovic#'/ Docket No. 

# 72.8910 

Abrasive device and sccessohoS. 
Abusive disk (Oockei No. 78N- 
■■ 2069); 

■ Abrasive pbim (Dockol No. 78N- 
! • 2970). ' 

PolisWno agoct strip (Dockol No. 
78N-2972). 

Oral cavtly abraslvo polishing 

agent . ’* ..... 

Base plat© shellac.' ' 

,072.8030. 

072.0200 ' 


1 FDA advise* that (ho devices listed 
■above that are identified by u common 
' docket number have boon grouped. Soo 

• tho Information under the heading "D. 
'Grouping of Similar Devicos— 

WithdroWa! of 87 Donlnl Proposed 
Regulations Decause of Dlfforont 
‘.Groupings" eai Her In this preamblo. 

4; ZlnC oxide eugonoi; Docket No. 
70N-2913; proposed class 11; 9 072.3273: 
dental cement;, proposed class fl. Many 
comments recommended tlibl zinc oxido 
‘ ougerio! be classified into class i 
because It has boon used for o long time 
without any problems. 

4a. Zinc oxido eugonoi. FDA now 
believe* ‘that zinc oxido eugonoi should • 

- be classified into class !. FDA proposod 
to classify the device into class II 
because of concerns about possiblo 

• bloIncdmpatibilHy of tho dovlco , 

1 resulting in adverse tissue reactions. 

• However, FDA now bollevos that In 

s 1980, whon It proposed to classify tho 
'■ device, the agency assigned to Ihc . 

' device ’a higher level of risk of 
.:! bloincompollbillty Ilian was justified by 
the years of experience of dentists and 
patients with the device. Thus, FDA now 
believes that It is unn e cessary tp 

• estaljiiBtiaperlannancc-atnnditrd-for.' 

• zfnc oxlde eugc noLloxontrnt the-risk of 
fiToTncompotlblHtvJ jccauagJb&^levIcc 

•presents only mi nimal rlsks _of — , 
TJToThcompa tlbifflv ond that these . 
minimal rl sks would no t be slgn l ficnntly 
reduced through eslablishlng fi 
perfomianCgsla nd n r JTor~lh e~d e ' vice d ue 
to the idiosyncratic nature ofiruTivItJunT 
sensit ivities. TheTiifrgltnirahi -device — 
ifi'nl t j^uses sensitivity reiict^n^ In some 

C* / nr&VliToni 121 U.B.C.3521 of thiT»on ernl 
y conlrols of the ’act. f DA nowuelldves 
tEnTThe general controls of class I alone 
Would provldo reasonable assurance or 
the safely and effectiveness of tho 
device. Accordingly. FDA la classifying 
zinc oxide eugenol Inlo class I. 

■ 4b. Dental cement. FDA proposod • 
that denial cement. Including zinc oxide 
eugenol dental cement, be closslfled Into 
class Il-bocnuse material* used In the •: • 

device should mod n generally accepted 


arid satisfactory level of 
biocompatibiilty, FDA believes that a <■ 
performance standard is necessary for • 
dental combnt other thnn zinc oxide 
eugonoi. becausb general controls alone 
arc Insufficient to control tho risks to . 
hcollh presented by this device. The *' 
ngoncy believes that a performance • 
standard would provide reasonable ' 
assurance of the safetv.and 
effectiveness of dental ccroeni other 
than zinc oxide eugenol. and that . 
sufficient Information Is available to . 
establish a performance standard for 
dental cement other thon zlhc oxide ■ 
eugenol. , . ' . - ' 

Zinc oxide eugenol was Identified In 
two proposed regulations |5 872.3000, 
Docket No. 70N-2013 and 5 072.3275, 
Docket No. 7UN-2850). In the final rule,. 
FDA Is treating zinc oxido eugonoi as a 
subtype of the generic typo of device 
dental cement {§ 072.3275). Accordingly. 
FnAJajdBBsifvin g zinc -nxidc^ugenol- ■ 
- '^Tnrl'Jtllng 7 hr. nxlrie eugtnud-dcntal- 
cemenjJinlackMljmd f, ' ,na 
. " Jenin 1 cc mcflLQlbgLilifl 
eugonoi Into cluss JL — . 

STSecUqn 072.3700; Den to 1 mercury; . 

... proposod class II. Comments 
...recommended that dental mercury bo - , 
classified into class. 1 insleod of class II 
os proposed. The commenls 
nrknowledged that ele mental mercury Is 
iTpoIsoTi Tbur flliTtedlhnt Ihe rinkgj o . 
ealili l) re fl p n fiMllojJc n lists am^olne r 

' tip vice and wQu Unotlio | reduemr "" 
Tnr^rejhTTfil shinelTr^ iiorSrmiitnid. 
alontliiTZrs for 1 ho device . The commen ls 
also sla lcd that manu fac turers have " 

voluntarily accomplish'd! several " 


nrii nna nr p>h t gd r d ~ dh fi BT8~ond olhcr v.*. trial mo nuia-mma y> 

^rniTirrwo ^erTTrTarrTlurTnKemTrrlsira ^ «s one containing water) for which 


about the rare risk bfallorglc ro fictio ns 
’ among phi Urn i Is and Jhe risk' onoXic H y 
to dontal health professionals. ' ■ ‘ , 
17a fhX nTiHfnFalicrTo mi on ce stand ard for 
den tal morcu ry wo o rd do not hi lj&Id 
f ntTucd ‘those risks Thus, FDA believes 
ihnTIHfl flcnOrdl contrdla of blmai alone 
Ore sufficient to provide re nSCniDIe' 
assura ried of thc gfi Myiiapd. * f , ' / • ' 
cTfecUve neo s iff the rinv ifln'annJhoUUs 
unnecess ary to p8tnbllflh_patfocroanG» 

sTufl353n^^ 

^^/Vbclaaslfvlng the device Into c lasa- 

, 0.. Section 872.5550; tdelhlng ring; ' , 

proposed class I or elds# II depending 
upon the construction dfthe device. 

FDA received comments stating that [«) 
teething rings should not bo considered 
a medlcul dovlco. (b) problems with the 
use of toolhlng rings do pot exist, and (r 
' toothing rings pose no hazards lo health 
and. therefore, should bo In class I. 

FDA agrees In pdrf and disagrees hi 
part with those dorfimbnts. With regard 
• lo Ihe first comment, FDA has 
determined that It will regulate as 
medical dnvlces only those leething 
rings (nuld-filied or solid) for which 
medical claims are made. Toolhlng ring* 

. without medical claims are under the 
rcgulnlory authority of the Consumer 
Product Safety Commission (CPSC). 

Most toothing rings are not marketed 
with medico! claims. Thus, the vast 
majority of teething' rings arc subject to 
the CPSC’s Jurisdiction father than 
FDA’s jurisdiction, ’’ ";'V' ' ' 

With regard Id the second anil third 
.comments. FDA dlsogrecs With the 
comments as applied (o the fluid-filled 
version of this device. FDA proposed 
that tho fluid-filled toothing rings (such 


crgBoni ecTby ihe dovlco^ guch iis^ 
■ptreTcngfhg the device inlcnk-proof 
conimnerg and placing cautionary 


sms. 

BC knowledxoB llmi 

TTak lo Itioso f e w p . . 

lyXpeffe hce allorcic runctlona lo this ^ 
iTTUferTniran ovluonced by r nro reports of 
aucli~rbqctlo ns (Refs. 9, 10. ontl 11), and 
TolndivTdunTa s uch aTtlonlialB who • 
rcgularfy Tiundle d enial mercury . Dpon 
TiTrilipf rmm~I(lgr5Tibn. Fp A now believe n 
‘ that labeling for tho device bearing • 
‘adequate dire ctions for use and 
wamhi gH unTTdFTlielhlsiiraiidlng 
pTovilf cmFTkl U.b . u J^fuT the j-aperjiL 
dSnrfotH 6f Iho Itct would v^itrn dentists 


modlcal claims are made be classified 
Into doss II because' FDA has received 
reports of microbial contaminolion of 
fluid-filled teething rlngs.{Rcf. 5). An 
Infant who bites ond ruptures n nuld- 
fillcd teething ring with conlamlnuted 
contents could develop ah infection. 
FDA continues lo believe, therefore, th 
wh performance standard Is noccssnry h 
^/control risks to Infant health If the flub 
in tho dovice Is contaminated with 
, microbes. Accordingly. FDA I* 
classifying Into class II nuld-fllled' 
toothing rings. for which modlcal clnlmii 
ore made. ■ 

• FDA is chteaifylng solid leething ring 
for which modicn! cluiins are mode tills 
class I. ns proposod. ' ]"'■ " 

■ 7. Section 072.4240; Rolarv bOhc ‘ 
culling handpiece; proposed class H: A 
comment noted that the rotary bone - 
cutting handpiece Is (nlendocflo op«rnt 
nl slower speeds thnn the regular "high 
speed” handpiece that FDA also ' • 
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proposed To clussify Into class II. The 
commpnt suggested, therefore, ihai the 
rotary bone cutting hundpioce should be 
classified into class I bocuuse it presents 
less risk io health then the "high speed" 
fair-powered} handpiece (70N-2BlBj and 
• because thp risk to health identified by 
the Fanebi-e-. unnecessary trauma, 
cunnol bo coqlxolled by o performance 
sUtndurd. 

FDA disagree* with tho comment, . 
FDA behoves that a performance 
standard is necossury for this device to 
assure IpaJ its design will not cause • 
bone damage or tissue trauma and that 
the risk to health can bo controlled by a 


FDA is classifying the device into class 

It. 

0. Suction 072,4020; AC-powurod bona 
. saw; proposed class if: A comment 
stated that the AC-powored bona saw 
should bu classified into class i because 
the risks to health identified by the 
Panel, i.e„ the possibility of'bone and 
tissue trauma and'elocirical shock, are 
not sufficient to warrant classification of 
the device into class 11. 

FDA disagrees with Uio comment. 

FDA believes that u performance 
Standard Is necossury f° r *•»»» device io 

unsure that its design will nofcuuso 
bone duinugc or tissue truumo. 
Accordingly, FDA believes that the 


proposed classification was correct ant 
therefore, is classifying the device into 
class II. 

0. Comments on the proposed 
regulations classifying the devices listoi 
below argued that the devices should b< 
placed into class i because the agency 
identified no subslantlve risks to heuith 
associated with the devices that would 
justify classifying them into class II, The 
comments argued further that the 
biocompatibility concerns of the agency 
are unfounded and, therefore, that the 
statutory critertu for clas* II havo not 
been mot. 


Socllon ■ 

-No..'-' 

Device 

Class 

recommend- 
ed by section 

Cias* 
proposed 
by FOA 


1 

1 

1 

?• 

1 

I 

I 

j 

| 

ii 

II 

II 

II 

II 

II.. 

872.3500 
872.3680 j 
872.3750 

Preformed plastic dan lure tooth — — — — 

Tooth shade rosin material — — ~ 

Bracket adhesive resin and tooth conditioner — — — 

n 

ii 

ii 

872.3765 

672.3770 

872.3820 

.872.5470 

PH and fissure Soatant and condtiionor 1 - - - 

Temporary crown end bridyo resin ... 

Rool canal Ming resin - - - - ~ 

Orthodontic fiia&ac bracket ' 

li 

1 

1 

i 

n 

ii 

ii 


PDA disagrecs with thoso comments.. 
FDA believos that the biocompatibilily 
and performance concerns discussed in 
• iho'proposjad regulations warrant 
classifying ihese devices into cluss il. 
There are numerous malcrlula dial may 
be used in these devices that could havo 
ao adverse effect on patients. For 
example. there are studies that describe 
the curcihagenic potential of certain 
material* |hul may bo used lo fabricate 
dental resins (Refs, 1 and 2). Decuusc of 
the potentially serious risks Ihul may be 
presented by exposure to various 
mu tori u I* used In these devices, the 
agency believes that, except for a root 
capal filling rosin containing chloroform, 
performance standards are necessary lo 
•provide reasonable assurance of the 
‘ safety and effectiveness of Jheso 

devices. , 

The agency ha* been Informed that 
•'certain root cunal filling resins In 
commercial distribution may contain 
chloroform as an ingredient. FDA 
believes that ihe safely and 
' effectiveness of a root cunal filling realn 
containing chloroform has not been 
established because chloroform may be 
a carcinogen. In the Federal Roglslerof 
June 28. 3976 141 FR 20&42J. FDA : 
published s final rule declaring that any 
, human drug or cosmelic product 
containing chloroform ihut is introduced 
or delivered for Inlroductlon in • 


Interstate commerce will be Bubjecl lo 
rcgulutory action. 

The ugoncy believes that root canal 
filling resin containing chloroform 
presents a potenliul unreasonable risk of 
illness or injury because of possible 
carcinogenicity. Consequently. FDA 
now believes that premarket approvu! is 
necessary for root canal filling rosin 
containing chloroform. FDA believes 
that general controls and performunca 
standards are insufficient lo provide 
reasonable assurance of the safely and 
effectiveness of this device when It 
contains chloroform and that insufficient 
information exists to establish a 
standard to provide such assurance. 

Accordingly, except for root canal 
filling resin containing chloroform, FDA 
believos that ihe proposed 
classifications of the devices above are 
correct and is classifying the dovicoB 
Into class il. FDA Is classifying root 
ennui filling rosin into cluss II when 
chloroform is not used as an Ingredient 
and is classifying this device into class 
III whon it contains chloroform. 

10, The only specific comment# 
received on ihe proposed classifications 
of the devices listed below agreod with 
FDA's proposals lo classify the dovlces 
Into class II. The comments stated that 
implantation of these devices may have 
undesirable effects on patients if 


improper materials are used In the 
devices* composition. 


Docket 

No. 

Device 

78N-2888 

Titanium sobporioswal knpluril 


material. 

70N-2888 

Cobalt chrome molybdenum Im- 


plant maichai. 


FDA ogreos wilh the comments. For 
tho reasons provided in iho proposed 
regulation*. FDA Is classifying these 
devic e* Into clas* Il (S 072.3645 J. 
QXJCommenls on the propo«m' 
classifications of the devices fish'd 
below argued that the devices should bo 
classified Into class I rather than class il 
as proposed. The comments suggested 
liiat if the Identifier Ilona of these 
dovicos wore limited to devices of the 
same composition as those are being 
marketed wilh demonstrated acceptable 
levels of safety and effectiveness, the 
general control* provided by class i 
would be sufficient to assure their safety 
and effectiveness. In that cats, the 
comment* reatoned, a manufacturer 
intundlng lo market a new device of this 
type or a device of a different 
composition would be required to 
submit to FDA a preiparkel notification, 
and FDA could pluce that device into a 
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class other than claw 1 If It determined that class'! was not jHifficienl to assure its safety or effectiveness. 


•7 •••-, 






Docket,' - 

Dovloe 




proponed 

No; 



vd by section 



-if ; i 



It 

II 


Precious metal alloy lor clinical we 

— 


“ 

H 

II 

7BN-2851 

Precision atlachmont .................. — — — — ~ — - 

— 



78N-2852 

Prelormed bar ............ — ........ — .. 

* " 



II 

78N-2860 

Preformed wire clasp — — — — 






78N-2840 

Preformed anchor... — — 




it 

78N-2B64 

Gold end stainless atoal cusp — — - 





78N-28S5 

Pro 1 or mod cu9p — ...... — — — — -- — 7 - 





70N-2BB4 

Preformed gold denture tooth 





78N-2898 

Retentive and splinting pin — — 

— — 



ft 

70N-2904 

70N-291O 

Root cans! post — : 

Posterior artlflclst toeth with metat Insert — - — 




II 



Bnd.lKirefore. la classifying them (ni g" 
class U as^roposedT, . ■ ■ • 

With respect to the classification of 
the other devices listed above, FDA 

agrees with the comments 
recommending that the devices be 
classified into class I rather than class 
H. The agoncy believes that each of 

those devices has maintained an 
acceptable level of performance based 
on the compositional range of the 
materials how being used in the dovicos: 


072.1800 

072.10tO 

872.1000 

872.1840 

872.1850 


i.e. t au stenitic alloys or alloys of 75. 
porconrorg caolfiEconteill pTB°'d. and . , 
mplflls nf The platinum gr0UC ^Deyis.CUxL 

* iu9i corepos ltlo n Have been shownto, 

{mblocompailb ieTTnert, sufficient ly 
Tirana, nn il otherwise safe ond cffccj lyc 
when usoTin the mo ufit. Consequently, 
considering that PDA will learn of new.,' i 

compositions of material, through i 

premarket notification under secllon • 

filOfk) of the act (2i U.S.C. 300(k)). FDA 

agrees that the goncrnl controls of class^ 

Ture aufficfoh rto'pr 'ovlcle re osonapl o 
i su mi i' ol ij i sal* !> an2. 
r cffectlvenu88 of These devices and that 
establishment of R performance 

standard for these device# Is 
unnecessary. Aa suggested by the 
comments, FDA is c hanging tha_I 
identification of e'SclTof these devices to 


Extraoral source X-ray system 

intraoral source X-ray system 

Cephakr motor — ...... — 

Dental X-ray position Indies l»ng device... 
Lead lined position indicator 


state that the device I s coropoaod pf _ 
miflt enitlc alloys or flHo vs containing 73- 
per cent or greatot gold and tnetala OLl.hy 
pfatlnum grouk — ■ i . ■ : ■ ■ • 
^2. Comments on the proposed 
regulations on the devices listed below 

argued that, because a performance ... 

standard administered by FDA under 

the Radlatlori Control for Fftiilth ami t 

Safety Act (42 U.S.C, 203f) alroicly ‘ 

exists for each of those devices, , 
establishing any additional performance 

standards under the amendments would 

bo overregulotlon. Tiro comments argued 

thul the existing standards to which 

these devices are required to conform . 

should ba the sole standard* for these 

devices.- • : ■ ’ • ',Vv* : 



Claw 

reoommeod- 
odby soctfon 

Class 

proposed 

byFOA 












II 

• 


II 


" When the only risk to hoollh 
presented by a radiation-emitting device 
ts ndeqtiatoly controlled by a standard 
under the Radiation Control and Safely 
•' Act, no other standard Is needed to 
assure the safety and effectiveness of a 
medical device, and FDA will classify 
the device into class I. Howover, the 
devices listed above present risks to 
health other than those controlled by an 
existing standard. For exomplo, 
unintended exposure to x-reya resulting 
from lack of effectiveness due to faulty . 
/design of ihe device may- not bo covered 


by an existing standard but may need to 
be controlled by a performance 
standard under section B14 of the not (21 
U.S.C. 3 llOd) to assure a device's safety 
and effectiveness. Accordingly. FDA is . 
classifying cnch of tho device# listed 
above Into closs II us proposed. 
iTal Comments on the proposed 
regulations classifying the devices listed 
below argued that those devices ore raw 
materials used in the fabrication of 
custom devices ami. therefore, should bo 
exempt from sections 614 and 615 of the 
act (21 U.S.C. 300d ond 360c) under the 


custom device exemption In section 
620(b) of the act (21 U.S.C. 300|(bJ), The 
nommant* further stated that none of 
those dovicos Is Intended for use by n 
patient until It Is tailored by a trained 
professional to meet the Individual 
needs of the patient. 


So* Won 

Oowto* ' 


eiocvorto pc4 Iw r*Xf> iwlw. 


Amo^orn •'Wr 


Odd W»I Ukrr ** tV*.«r u»o 


C«J**um hyf>ro«td* c»*0» *»r 

B7».rcao 

Cri*t vunJofi. 

srrjjrs 

Dane# omit 
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S*c»on 


#??S300 
I7J.WI3 
■ i/J-MW 
SJ2JMC 
- UJIIOO 
■i IM3710 
•7J.37W 
87J.37M. 
I72.37W 
S7J.MM 
472.3MO 


PlttOtMKt f 4 »»*C <J«*i 4 u<« 
krm u Mian nxiwitl. 

Oiiiui nweunr- 
B*»« meaj 

UriK*«l WWM isun k> 
p«niu* nrtnms. I murine. pf (eb**)ne r*»h. 
P« *nd tuiri MiWI *tkJ corxMxyw. 
Go*Up*Kfc«. 

PwwUin toorft. 

Oithodonec band. 

Povot**. powdw kn tkr»c»i uaa. 

WlSOfSl «**•! mtx. . 


exemption for custom devices because 
f al (he devices need no! necessarily 
dcV iuio from o n QUiarwlsoflutillcatJa 
jmTormunce^ Blip idurd-QtJBQuiienmnl 



lire dovicee aro offer odfon 
Ul iTfibution, und Idl thedovices are 
g enerally availabia to or aoneraTly uaod 


FOA disagrees with the, comments. 
\*j££cy deylceTnsted above do not moot 


the requirements of Iho partial - 



14. Common!* on the proposed 
regulations Hated below argued that, in 
classifying these devices, both ihe Panel 
and FDA Incorrectly used the criteria 
(ho! wore used by FDA's OTC Drug 
Review Panel in Its review of these 
products when they wero regarded as 
drugs. The comments argued that the 
criteria used for classifying devices 
should be different from those applied 
by the OTC Drug Review Panel. The 
comments also suggested that the 
devices be classified Into class I, rather 
than class Hi as proposed, bocausa of 
insufficient documentation that they 
present an actual.risk to usors. . 


Section ‘ 

• ■ Device 

Class 

'recommend- 
ed by section 

Class 
proposed 
by TDA 

872.3540 

OTC denture cushion — ...... 


. 




lit 

III . 

III . . 

Ill . . . 

. 872.3560 
872.3670, 

OTC donture refiner 

OTC denture repair kit 




— — 

..... 


Ill 

III. . 

Ill 

lit 


FDA agrees In port and disagrees in 
part with the comments. FDA disagrees 
tha t the agency employed incorroct 
criteria ’when proposing to classify those 
devices. As stated in the proposals, Iho . 
devices present a risk of illness or 
. Injury, Use of these dovicos may cause 
. an improper vertical dimension of a • 
;.den|ure which may result in increased 
biting forces and leud to bone loss’ •• > 

. through' resorption (degeneration of Ihe 
bone through gradual dissolution). The 
long-term irritation of oral tiasuo caused 
by on incorrect vertlcul dimension ulso . 

- could causa formation of carcinomas. 
FDA also disogops with the comments* 
assertion that PDA did not provide In 
ihe proposed regulations sufficient 
documentolion of the hoalth risks 
presented by these devices. FDA citod 
In the proposed regulations a summary 
report by the OTC Panol on Dentifrices 
and Dental Care Agents, Moy 22, 1076, 
showing the hazards presented by these - 
. devices (Ref. 6). 

• Section 072.3640; OTC denture 
cushlpnj'During on open mooting of the i 
Pane) oh March. 12 and 13, 1970, a 
manufacturer presented the results of a 
study that showed that disposable OTC 
-.denture cushions mode of wax- 
impregnated cotton cloth that Iho 
. patient applies to the’ entire base of o 
; denture before the patient inserts the -- 
denturp inlo the rntjulh are safe and 
■ effocljve for short-term use (Ref, 7). Th8 .. 
panel believed that tho data showed . 
that this version of the OTC dentureu 
cutthlon is sofo and effcclivci-bocause a 
slnglr layer of material. is used to make 


the cushion, the disposable cushion Is 
discarded after 1 day's use, ond the 
device is intended for short-term use. 
Therefore, during that meeting. Ihe Panel 
recommtmded that ibis version of the 
OTC denture cushion be classified Into ■ 
cluss I. Inadvertently. FDA did nol 
refloct this portion of the Panol's 
recommendation in its proposed 
classifications of the OTC denture 
cushion and OTC denture pad. A 
summary of the Panel's recommendation 
is, however, in the administrative record 
for this rulomaking. PDA agrees with. the 
rocommendotionB of the Panel that the 
OTC donture cushion be classified into 
class 1, provided that the device is mode 
of wax-lmpregnuted cotton cloth and ia 
for the intended uses described above. 

In the final rulo, FDA has grouped the 
OTC denture cushion and the OTC 
denture pad into one generic type of ■ ■ 
device, the OTC denture cushion ond 
pad (} 072.3540). 

Accordingly, in the final rule FDA is 
classifying into class 1 the OTC denture 
cushion and pad, if tho device is made of 
wax-impregnntod cotton cloth. If it is 
Intended to be discarded after 1 day’s 
use, and if it is intended for short-term 
use. FDA Is classifying all other OTC . 
denture cushions and pads, the OTC 
denture refiner, and the OTC denture 
repair kit into cluss 111 as proposed. FDA 
Is classifying these devices Into class III 
because these devices present potential 
unreasonable risks of illness or Injury aa 
described above and in the proposals, 
and because general controls or 
pcrformunco standards aro insufficient 


to provide reasonable assurance of their 
safety and effectiveness. 

15. Comments on the proposed 
regulations classifying the denture, 
odhesives listed below said that these 
devices should not be Identified by the 
mimes of tho ingredients in them. Tho 
comments said that, by fisting the 
specific ingredients or preccntages of 
ingredients In the names pf these 
devices and in their Identifications, FDA 
is inhibiting formula improvements by 
subjecting denture adhesives containing 
different Ingredients or different • 
percentages of Ingredients to extensive 
compliance requirements, such -as 
submission of premarket nalificallon 
and petitions for reclassification. 


. Docket 
No. 

Ddvice. • 

7BN-2866 

Acacia and Karaya with sodium 
borate denture adhesive. 

78N-2A67 

Carboxymetbyicollulose sodium 
(40 to ‘ 100 percent) denture 


adhesive. 

7eN-fi0G0 

CarboxymothylceiMoso sodium 
and co Honk: polyacrylamide 
polymer denture adhesive. 

7BN-2860 

CarboxymothyicelluJoae • sodium 
(32 percent) and ethylone 
oxide homopolymer (13 per- 
cent) denture adhesive. 

7PN-2870 

CaitooxymethyicoHutoao sodium 
(49 percent) and ethylene 
. oxide homopotymer (21 .per- 
cent) denture adhesive. 

78N-2871 

Karaya denture adhesive. 

78N-2B72 

Karaya and ehylene oxide homo- 


polymer donture adhesive, 
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. SBC.' • 

872.3730 Pantograph. 

872,3740 Relfertllve and splinting pin. 
872.3780 Bracket adhailve ro«in and tooth 
conditioner,.- 

672-3700 Denlure’relinlng. repairing, or 
robaslng realm 

672.3704 Pit end fissure wnlant and 
conditioner, 

872.3770 • Temporary crown and bridge roeln. 
872.3610 Root canal poet. 

872.3820 Root canal filling roiln. 

872.3830V Endodontic pupur point. 

672.3840 Endodontic illver point. 

672.3860 f Cu« a porcha. 

672-3000 Eridodonllc itablltzlng epllnt. 
6724000 Ppitertor artificial tooth with • 
metal, Insert, 

873.3010 Backing and .facing for un artificial 
tooth. - ‘ : 

872.3020 ,, Porcelain tooth, 

B72.3U30 Trictdciunvplioipliuta granula* for 
denial bone repair. 

Subpart E—Surglcal Device* 

872.4120 Done cutting iniinnnent and 
' accessories. 

872.41 30 _ Inlraorel dental drill. 

' 872.4486 Gai -powered |»t Injector, 

8724476 Spring-powered jat injector. 

. 072.4535 Dental dlumond Instrument. 

672,4665 ; Deptal hand instrument. 

872.4600' Inlruoral ligature and wire lock. . - 
872.4030 Dental operating light. . 

872.4730 Dental Injecting needle. 

' 872-4760. , fone plat*. . 

872.4840* Rotary scaler. 

072,4850 Ullrasonlo acaler. 

872.4680 Intruosaaous fixation screw or 
wire. 

872,4020 Donlul aleclrosurgtoul unit and 
, apcoMftriUB. . 

Subpart F— Therapeutic Devices 
872.5410 ‘,£)rlhodontic appliance and 
accessories. 

872.5470 Orthodontic plastic brockot. 

872.5600 Exlraor*) orthodontic headgear. 
872.5526 'Preformed tooth positioner. 

07J(,p550 , Teething ring, 

Subpart Q— MiaceHaneoua D*vkss 
872.0010 Abraalva device und accesnorias. 
672.0030 Ot;ai cavity abrasive polishing 
agonl. : J • 

. 872-8060 -Saliva absorber. 

872.8070 Ultraviolet activator for 
polymerization. 

672.0080 . Airbrush. 

873.6100 Anesthetic warmer. 

872.0140 " Articulation paper. 

873.6300 Base plule shellac. 

073.8200 Prophylaxis cup. 

872.8300 Rubber dam and accessories. 

873.6350 Ultraviolet dutoclor. 

872.8300 Denial floss. 

■ 872,6570 ’.'Impression lube. 

, 872.8650 ', Massaging pick or tip for oral 

hygiene.' 

872.8060 Procelaln powder for clinical use. 
872.6670 ‘ Silicate protector. 

872.8730 Endodontic dry heal elcrilizsr. 
872.8770 , Cartridge syringe. 

872.0855 Manuel toothbrush. 

672.8870 i Disposable fluoride troy. 

872.8880 Preformed imprasslon Iruy. 

872.6800 Inlruorul denial wax. 


Authority: Sees. Miff), 610, 513. 815, 620. 
701 (b). 62 Slat, 1055, 70 Slot 704-795 as 
amended, DO Slot. 540-546, 562-559. 505-874, 
578-577 (21 U.S.C. 351(f), 300, 300c, 3B0e, 300j, 
371(a)): 21 CFR 6.10. 

Subpart A'-Qoneral Provisions 
9 872.1 Scop*. 

(u) Thl* part *ot* forth the 
classification of dontul dovicoa Intondod 
for human usu lhat are in commercial 
dlelribulion. 

(b) Tho Identification of a dovico in a 
regulation In Ihla part ia not u preciao 
description of every device dial is," or 
will bo, subject to the regulation. A 
manufacturer who submits n proninrket 
notification submission for b device 
under Pari 007 cannot show moroly Uiul 
the device ia accurately described by 
(ho section liilo and Identification 
provisions of a regulation In Ibis part, 
but shall slate why (ho devieu is 
substantially equivalent lo other ' 
devices, as required by J~B 07.07, 

(c) To avoid duplicative listings, o ■ 
denial device that has two or more typo* 
of uses (e.g.. used both a* a diagnostic 
device ond os « therapeutic device) Is 
Haled ia one subpart only. - 

(d) References In this part to 
regulatory soctions of the Codo of 
Foderui Regulations ore to Chapter I of 
Title 21 mduas otherwise noted. 

jj 872.3 Effective dates ot requirement for 
pr*mark*t approval. 

A device includod in tills pari that is 
cluaslfiod into class HI (promarket 
approval) shall not be commercially 
distributed after tho dale shown Jn Ihe 
regulation classifying the device unless 
lha manufacturer has an approval under 
section 815 of the act (unless on 
exemption has been granted under 
section 520(g)(2) of Ihe act). An approval 
under section 515 of the act consists of 
FDA’s Issuance of an order approving an 
application for promarkot approvul 
(PMA) for tho device or declaring 
completed a product development 
protocol (POP) for (ho device. 

(a) Before FDA requires Ihol a dovico 
commercially distributed before tho 
enuctmenl dote of the amendments, or a 
device that haa boen found substantially 
equivalent to such a device, ho* an 
approval under section 515 of tho net, 

FDA must promulgate a regulation under 
socllon 515(b) of the act requiring such 
upprovai, except us provided in 
paragraphs (b) and (c) of (iris section, 

Such a regulation under section 515(b) of 
ihe ucl shall nol be effective during Ihe 
grace period ending on the 90th duy 
after Its promulgation or on tho Inst duy 
of thu 30th full cuiendur month after the 
regulation that classifies tho device into 
class Bf is effective, whichever is lolor. 


See section 501(f)(2)(B) of the act. 
Accordingly, unless an effective dale of 
tho requirement for promarkot approval 
Is shown in tho regulation for a device 
classified inlo class 111 Jn this part, the 
device may bo commercially distributed 
without FDA’s Issuance of an ordor 
approving a PMA or declaring 
completed a PDP for the device. If FDA 
promulgates a regulation under section 
615(b) of the act requiring premarkut 
upprovai for a device, soction 
501(f)(1)(A) of (ho act applies to the 
device. 

(b) Any new, not substantially 
equivalent, device introduced into 
commercial distribution on or aflor Muy 
20, 1076, Including a device formorly 
marketed that has boen substantially 
altered, Is classified by statute (section 
613(f) of the act) Into class III without 
any grace period and FDA must have 
’ issued an order approving a PMA or 
declaring completed a PDP for the 
dovice before Ihe device is commercially 
distributed unless It is reclassified, if 
FDA knows that a device being 
commercially distributed may be a 
"new" device as defined in this soction 
because of any new intended use or 
other reasons, FDA may codify tho 
statutory classification of the dovice into 
class UI for such new use. Accordingly, 
the regulation for such a class III device 
slalos that as of (lie enoctmont data of 
(lie amendments, Muy 211. 1U70, the 
device must have an approval under 
section 615 of the act before commercial 
distribution. 

(c) A dovice Identified in a regulation 
in this part that is classified into class Hi 
and that Is subject to the transitional 
provisions of section 520(1) of the act Is 
automatically classified by statute Into 
class HI and must have an approval 
under section 515 of Ihe act before being 
commercially distributed. Accordingly, 
the regulation for such a class HI 
irunslllonal device slates that as of the 
enactment date of the amendments, May 
20. 1978, the dovico must have an 
opprovai under section 515 of the act 
before commercial distribution. 

Subpart B — Diagnostic Device* 

9 872.1600 Olnetvat ffuM measurer, 

(a) Identification. A gingival Iluid 
measurer Is a gauge device intended lo 
measure Ihe amount of fluid in the 
gingival sulcus (depression between the 
tooth and gums) to determine If there is 
a gingivitis condition. 

(b) Classification. Class I. 

9172.1720 Pulp tester. 

(a) Identification. A pulp tester is un 
AC or butlory powored device intended 
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to ovulunto the pulpal viiailiy of teeth by Dial is used in dental radiographic 


' employing high frequency current 
transmitted by an electrode to sllmidote 
the nerve tissue In the daninl pulp. 

(b) Classification. Claw II. 

{ 178.1730 felsctrods pet tor pulp tester*. 

[n)idoi)iifiCQtion. An elcclrodo gel for. 
pulp testers Is a device ihtendod to be 
- applied to the surface of n tooth before 
use of a pulp toaior to bid conduction of’ 
electrical currcn I 
fb) Classification. Class I. 

{872.174Q Carles detection davtc*. ■ 


examination. Tim dovice is intended !o ••• 
align the examination site with the X- 
rny bnnro and to restrict the dimension* • 
of the denial X-ray field by limiting the ’ 

■ siza of the primary X-roy beam. 

{bj Clastificdu'on. Class li. 

{872.1WO Lssd-Iftwd portion Indicator.’ 

(o) Identification, A tond-llnod 
position Indicator Is a cone-shaped ' 
device llnod with load that Is atlachod 
lo n dental X : ray lube and intended to 
old In positioning the tuba, to prevent 


(a) Identification . The carles detection d’ c mlsfocusfng of the X-rays by 


device Is n dovlcc intended to show the 

■ existence of decay In n patient’s tooth 
by use of electrical current. 

(b) Classification. Class if. 

5 873,1800 Extrsoral source X-ray system. 

(a) Identification. An extraora! source 
X-ray system is an AC-powared davlcn 
that prodneos X-rays and la Intondod for 
dental radiographic examination and 
diagnosis of diseases of.the teeth, Jaw. 
and oral structures. The X-ray source (a 
tube) Is locDted oulsIda tho mouth. This 
generic typo or device may Include 
patient and oqulpmonl supports and 

■ component parts, 

(b) Classification. Class II. 

( 872.1810 Intrsorel source X-n»y system. 

(a) Identification. An Intrnornl source 
X-ray system Is an cleclrically powered 
device that produces X-rays end is 
Intended for denial radiographic 
examination and diagnosis of disensos _ 
of the teeth. Jaw, and oral structures. 

The X-roy source fa lube) is located 
inside iho mouth. This generic typo of . 
device may Include patient and 
equipment supports and component 
ports. . . • 

(b) Classification. Class 11. 

{ 872.1830" Dents! X-rsy exposure • 
sllflnmerd dsvtcs. 

• fa) Identification.' A dento! X-roy 
exposure alignment device Is a device 
intended to position X-ray film and to 
align the examination silo with the X- 

■ ray beam.. • , 

. fb) Classification. Class I, . 
{872.1830 Csphslomster. 

(a) Identification. A.cephnlomoter is a 
device used In dentistry during X-roy 
procedures. The device Is Intended to 
plnoe arid to hold a patient's Imod In a 
standard position during donlul X-rays, 
fb) Classification. Class It. 


absorbing divergent radiation, and to . 
prevent lenkngo'of radiation. 

(b) Classification. Class II. ... 
{872.1905 Dtntal X-rey film hotdar. 

(n) Identification. A dental X-roy film 
holder Is a device Intended to position 
and to hold X-ray film InsidB the mouth. 

•(b) Classification. Class I. IT the 
device Is not labeled or otherwise 
represented as sterilo, II Is exempt from 
the current good manufacturing practice 
regulations in Part 020. with the 
exception of $ 820.180, wilh respect to 
general requirements concerning . 
records, and { 820.108 with respect to 
; complaint flics. 

Subpart C— {Reserved! 

Subpart D— Prosthetic Device* 

5 872.3 050 AmalqajpjitjQX. 

(a } identification. An amalgam alloy • 
is a device that consists of a metallic 
substance intended to bo mixed with 
mercury to form filling material for 
treatment of denial enrios. 

(b) Classification. Class H. 

9 9724Q6Q Oo4d-tj**ed alloys and 
■'precious mats! slloys tor cSnicsi use. 

{«} Identification. Gold-basod alloys 
and prnclous metal alloys for clinical 
use are mixtures of metals, the major 
components of which arc gold, silver, or 
palladium. They also may contain a 
small quantity of copper or plutlnum. 

The device Is intended to fabricate 
dontnl appliances, such as crowns and 
bridges! for pa Uonls. 

(b) Classification. Class If 
f 872.3080 Mercury and atloy dlspansar. 

(a) Identification. A mercury snd slloy - 
dispenser It a device wllh a sprfng- 
aclivatod volve Intended to measure and 


} 872.1840 Dsntal X-ray position IncHcatlnfl dispense Into a mixing capsule a 


dvvlet. 

|n) Identification. A denial X-ruy 
position Indicating device Is a device, 
■such as a collimator, cone, or aperture, 


predetermined amounl of dental 
morcury in droplet form and a 
preme 08 ured amount of alloy pellets; 
Jb) Classification. Class I. 


} 87241 to Dental cspsvf*. 

• r \ {a) Identification. A l denial amalgam, 

! cnpsula t* i coritatriw dfrtf ee In Which 

sliver alloy la Intended to be mixed with 
1 morcury to form dental amalgam., 

(b) CJassificat/an. Cists i. i 
{ 872.3130 Preformed SriehiW.' , ' ' 

(e) Identification. A preformed anchor 
is a device made of auslenllli alloy* or 
' alloys containing 75 porceator greater, -j 
T ; gold or metals of the platjnum group 
Intended to bo incorporated Iflto i'-‘ ; 
denial appliance, sdeh as sr.dentunr, Id ‘ 
j ho Ip stabilize tho oppliancS in the’: ■ 
patient’s mouth. . ■ • l ib - ' 

’’ (b) Classification. CloSet. ’ j 

{ 672.3140 Resin applicator* .. . . 

(a) Identification. A resin a)rplk!ator la 

, . a brushlike device intended forwelrr : 

spreading denial rosin on a tooth during 
application of tooth shade material. 

(b) Classification.' Cists I. If the 

device Is not labeled or otherwise 
represented eg sterilo, tt is exempt from 
the current good manufactnrtng practice 
regulations in Part 020! with the • 
exception of { 820.100, with’ respoct to 
genoral requlromonts concerning ' 
records, and | 820.198, VrithTespoet 10 
complaint files, ' h ‘ 

{ 872.3150 Articulator. 1 ?* 

(a) Identification. An articulator Is n 
. mechanical dovlce Intended to simulate 
‘ movements of a patient's upper and 
lower Jaws. Plaster casla of ihe patient’s 
teolb and gums ore placed In the device 
to reproduce tho Occlusion {bite) and 
articulation of the patient’s Jaws. An 
articululor is Intended lo fit dentures or, 

' provide orthodontic treatment. 

Jb) Classification. Class I. If tho 
. device is not labeled or otherwise 
' represented as sterile, it is exempt from 
the current good manufacturing practice 
rogulollons In Part 020, with Die 
, exception of { 820.180, with respect lo 
general requirements concerning 
records, and } 820.198, wllh respect to 
complain! flics. 

{872.3165 Precision attachment 
{a) Identification, A precision 
otlnohmonl or preformed bar Is a dovloe 
’ made of austenitic alloys or elloyi 
containing 75 percent or greater gold 
and metola of Ihe platinum group - 
Intondod for use In prosthetic dentistry 
In conjunction with removable partial 
1 dentures. Vnrioos forms of the devico 
are Intended lo connect a lower partial 
‘ denture wllh another lower partial 
denture, lo connect an upper partial 
denture wiUi another upper partial 
denture, lo connoct either an upper or \ 
lower partial denture to a tooth or a 
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artificial teeth, and to restore the 
pa llenl’i chb wing function. ' 

(b) Classification. Clan III. 

(cj Date PM/i or notice of completion 
of a PDPie required,' No effective dale 
has been established of the requirement 
for premarket approval. See 9 872.3. 

| 672464?./ Subpertpetaal implant material. 

: (») Identification. Subperiogtoal 
Implant material (a a device composed 
of titanium or cobalt chrome ' • ' ■ - 1 

molybdenum intended to-construct 
custom prosthetic devices which are 
■ surgically Implanted Into the lower or-' *' 
upper jaw between the porlosteum 
(connective tissue covering the bone) 
and supporting bony struciures. The 
device Is intended to provide support for • 
proslheses, such as dentures. ' * • 

(bj Classification. Class IL ... ■ ' 

} «7W«<0' ’Impression matsriat. , 

(a) Identification . Impression material, 
Is a device composed of materials such 
as alginate or polysulfide Intended to be 
placed on a preformed Impression tray 
and used, to reproduce the structure of a 
patient's teeth pnd gums. The device is 
Intended |o provide models for study 
and for production of restorative 
prosthetic devices, such as sold Inlays . 
and denture?. ... 

(b) Ciasslficqtion. Class IL. . . 

(•72467$ Re?ta Impression trey material. 

(a) Identification. ReBio improssion . 
tray material Is a device intcndod for 
use in b two-step dental mold 
fabricating process. The device consists 
of a resin material, such as methyl 
methacrylate, and is used to form a 
custom impression tray for use in casos 
In which a preformed Impression tray Is 
not suitable, such as the fabricatlonof ~ 
crowns, bridges, or full dentures. A 
prellralnary/plaster or stono modol of the : 
patlent’i teeth and gums Is made. The 
reslp Impression tray material is applied 
to this preliminary itudy model to form. ‘ > 
a custom lray,.Thi».(ray is then filled ••./. > 
with UqpPMriori materiel and Inserted 
. into thf patient's mouth to make an ' • 

Impression, from which a final, more ■ 
precise, model, q/.the petienV* mouth I# , 
cask. : * ; M.; jt ■; > . *,..•••' . ;■ ‘ • ;; . \ 

. i . fb). Classification- Class I. Ifihe. 
device Is not Impaled pr otherwise- ■ ; 

. roprpsanlod, ns. sterile, It is exempt from, 

‘ the curradt good manufacturing practice .. 
regulal|qn? Ip part 620, >vith the 
exception pf 1820.160, with respect to . 
goneralrequlrements concerning 
records, and f 62ai98.' with respect to • • 

• complaint files. /. . '• 

$63*24660 Pqlytatraflixyoethylene (PTFf) 

(a) Ideniificaflon.'' J. • 1 " , 

.Pol/t^trpflijp^efhylone (PTFE) vitreous. 


carbon materiplJ? a dovlce composed of. 
polyteirafluoroethylene (PTFE) vitreous . 
carbon intended for use in maxillofacial 
alveolar ridge augmentation [building up 
the upper or lower jaw area that 
contains the sockets in which ioeth are 
rooted) or intended to cost metal . 
surgical implants to be educed in the 
alveoli (sqckols |n which the toeth are 
rooted) or the temporomandibular joints 
(the joint botweep the upper and lower. . 
Jaws). ; , 

(tj) Classification . Class If. , 

$872.3690 Tooth shade resin material. ■ - 

(a) Identification. Tooth shade-resiif 
material Is a device composed of 
materials such as blsphenol-A glycldyl 
methacrylate (Dis-GMA) Intended to 
restore carious losions or structural 
defects in tooth. 

(b) Classification. Class If. 

9 672.370 0- Dental mercury. 

^ (a) Identification. Dental mercury Is a 
device composed of morcury intended 
for use as a component of amalgam 
alloy In the restoration of a dental 
cavity or a broken tooth. 

(b) Classification. Class L 

$172.3710 Bay metai aflp y. 

1,1 (aj identification. A base metal alloy 
is a device composed of a material, suoh 
os a mixture of nickel and chromium, 
Intended for uso In fabrication of a 
custom-made dental device, such as 
porcelain vonoer for a tooth. 

(b) Classification. Class 11. ■ 

$672.3730 Pantograph. 

(a) Identification. A pantograph Is a 
dovlce Intended to be attached to a 
patient’s head to duplicate, lower jaw 
movements to aid In construction of 
restorative and prosthetic dental 
device?. A marking poq Is attached to.- 
the lower jaw component of the device . 
and, as the patient's mouth opons. the . , 
pen records on graph paper the apgle . 
between the upper end the Iqwer (aw. . 

(b) Classification. Clasj I, Tha device • 

Is exempt from the premarket 
notification procedures in Subpart E of 
Port 007. If tha dovice is not labeled or 
otherwise represented as sterll.e, U is 
exempt from (he current good , • i ■ ) 
manufacturing practice regulations In, 

Part 820, with the exception of $ 820,180, .. 
with respect ip general requirements 
concerning records, and $ 820.108, with 
respect to complaint files. 

$6724740 Retentive and splinting pin. . 

(a) identification. A retentive and. . 
splinting pin Is a device made of - • „• 

austonjtlc alloys or alloys containing 78 , 
percent orgreatergqld and metals of the 
platinum group intended to be placed 
permanently in a tpoth to provide 


retention and stabilization for a 
restprallon. such a# a crown, or to join . . 
two or more teeth together. ■ 

(b) Classification , Class I. 

$ 672.3760 Bracks! adhesive rtsln and 
tooUt conditioner. 

(a) Identification. A bracket adhesive 
rosin and tooth conditioner is a device 
composed of an adhesive compound, 
such as polymethylmethacrylate, 

Intended to cement an orthodontic 
bracket to a tooth surface. 

(b) Classification. Class U. 

$ 672.3760 Denture rstlnlna, repairing, or 
rebating resin. i 

(a) Identification. A denture refining, 
repairing, or robuslng resin Is a device 
composed of materials such as 
methylmethacrylate. Intended to relino a 
denture surface that contacts tissue, to 
repair a fractured denture, or to form a 
new denture base. This device Is not , 
available for over-the-counter (OTC) 
use. ’ 

(b) Classification. Class IL . 

$672.3706 Pit and fissure eeaiant and 
conditioner. • • . 

(a) Identification. A pit and fissure ' 
sealant and conditioner is a device 
composed of resin, such as 
polymethylmethacrylate. Intended for 
use primarily In young children to seal 
pit and fissure depressions (faults in the 
enamel) In the biting surfaces of teeth to- 
prevent cavities. 

(b) Classification. Class IL 

$672.3770 Temporary crown and bridge 
realn. 

(a) identification. A temporary crown 
and bridge rosin U a device composed of 
a material, such as 

polymethylmethacrylate, Mended to- 
make a temporary prosthesis, such at a 
crown or bridge, for use until a 
permanent restqratfon Is fabricated. . 

(b) Classification. Class If. 

$6724610 Root canal post. 

(a) Identification. A root canal post Is 
a device made of austenitic alloys or 
alloys containing 7p percept or greoior 
gold and metals of the platinum group 
intended to be cemented into the root 
canal of a tooth to stabilize and support 
a restoration. 

(b) Classification. Class L . 

1 $724**0 Root canal RUing remifi.'.' *, . j 

(a) Identification A root canal filling . . 
resin I? a device composed of material, >. 
such as methylmethacrylate, Intended 
for use during endodontic therapy to fill 
the root canal of a tootiy 
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. DEPARTMENT OF HEALTH AND 
HUMAN SERVICES -. -r 

/ Food and Drug Administration 
21 CFR Part 872 
[Dock*t No. 78W-28M et at) 

Medical Devices; Withdrawal of 67 
Proposed Rules Classifying Dental 
Devices 

AGENCY: Food and Drug Administration. 
- ACTION: Withdrawal of proposed rule*. 

SUMMARY: The Food and Drug 
, Administrullon (FDA) la withdrawing 07 
proposed rules in the classification of 
denlai devices lo ovoid unnecessary 
regulations. Elsewhere in (his Issue of 
the Federal Register, FDA Is publishing 
a final rule classifying 110 dental 
devices. 

FOR FURTHER INFORMATION CONTACT: 
Gregory. Singleton. Center for Devices 
. ■ and Radiological Health (HFZ-470), 

Pood and Drug Administration, 8757 
■ Georgia Avo., Sliver. Spring. MD 20910, 
301-427-7556. . , ; 

aumAM^NTARV tNFOftMATION: In the 
■ Federal Register of December 30. 1000 
(45 FR 85002-83108), FDA proposed to 
classify 185 denial devices. This action 
was taken as pari of the agency's 


• ‘ ovoroli implementation of the Medical' 

■ Device Amendments of 1978 (the , \ 

amendments) that established 8 system 
for the regulation of medfcnl devices for 
human uso. One provision of tlip \ ’ 
amendments, section 513 of the Federal 
Food, Drug, end Cosmetic Act (llie act) 

(21 U.8.C. 300c), establishes Ihreo. 
categories (classes) of devices. ■ . 

dopcndlng on the regulatory controls 
needed to provide reasonable assurance 
of their safety and effectiveness; Class 1 
. (general controls), class 11 (performance 
standards), and class ill (premarket 
approval). The amendments also 
established a procedure for the ogoney 
to promulgate regulations classifying 
each generic iype of device? into one of 
these three classes. Persons who 
disagree with n final classification of a 
device may petition for reclassification 
of the device under Subpart C of 21 CFR 
Part 000. Because Iho snme generic typo 
of device may be used in different . ,, 

modlcn! specialty areas (cardiovascular, 
general and plastic surgery, 
anesthesiology, etc.) under different 
names, and because FDA Is attempting . 
lo ciimlnalc unnecessary regulations, 

Iho agency continues to consolidate Its 
list of generic types of devices.- 
FDA Is withdrawing 07 of the 185 
dental propoeod regulations that woro 


, published on December 30, 1B80. 

: Elsewhere in this Issue of the Federal 
Register, FDA is publishing 1 *! final rule 
classifying dental devices, lii that. final 
. rule, FDA is grouping 09 propoeed denti 
devices Into 22 generic typos of dontal 
davlces. The iarm "geofiric tyjrtof 
device” is defined In 21 CFR 000.3(1). 
There foro. in that final rule each of the 
67 proposed devices listed beJotv Iri the 
Jcft column Is being grouped into the • 
generic typo of device opposite In the 
right column. FDA is withdrawing each 
of the proposod regulations listed in the 
loft column. FDA advises that • 
summaries of any comments submitted 
on the 07 proposed regulations being 
withdrawn and FDA's responses to 
these comments are discussed in the 
final rule classifying dontal devices that 
is being published elsewhere in this 
issue of Iho Federal Register. Further, as 
, . explained in that final rule, FDA 1s not 
publishing at Ihls time classifications of 
certain deptoJ devices,' including 10 . 1 

devlcos listed below, i-e, those 

• numbered 50 through 07, for which 

• proposals ere boing withdrawn*, • • 
Clasnlficntlons of the devices In the rigid 

• column opposite the proposals •• 
numbered 50 through 07 are not being 
clesslflod by FDA now, 


Propoaad raguNIkma 6®*ng W) 


I. 78447*« Fractal* maul «•*» tor cintori w 
a. 784478 47 Pr.kXTOd bw 

3. 7«74-20»5 Zinc o«ida tuganoi.. : 

4. 7*447880 Pialwmad wit claap..., 


W a*Jya tor Or*;* 


' S. 78447973 Ka«aya wMh KxSum borala dan*ra adhtafcw. _ 

6. 7844788* Cvtm«ymatt v fca*io4t todtam P7%) and atfiytana < 
daniua *dht»»*t. 

T. 78447870. Cwtxwy’iwthiicoSulott aodlum and a»>»«»na oddahomopo^ma, (21%) 

S. 78442*72 Kwtyt and tlhyUnt 8»«a hawpolpn#, dtntur* tdhtth* 1 — 

I. 79447877 Po4yvtaWnat»7^8thar mtWc add pafctam-aodtam dotfcta u 
MftuloM «x»um denlura adhttX*. 

10. 7 844 7681 OTC dantut pad — 


78442844 Odd batad 4tay • and t*< 

78N-7841 Pr a c Won ttlachmaoL 
784478411 Oartal Mmanl. 

78142859 Pitfomad claap. 

7844 7888 Karaya and/or acacia w«h 17 pare** w le»« aodtam bdala dacrfwt »dh*«Xw 
7*447887 £8i ytena oikJa homopo*7*iw and/or eartJOaymalliYbcalMoaa *X*um d*w*u<« rd 
hajJva. 

Do. . * 

78447871 Elhylona (nlda homepdyma, and/or karaya danlurt adha(4«a. 

7844287$ C«dK7»ymalUj*ca*o«a toOum end/o, p©4frWytrr*lhj1tab»» fMlaM add 
aodkjm doubta tan dortua nfutfit 
7880 OTC danlwa coahJon o» pad. 


1 J. 7844-7020 RcWy bona artng handpiaoa... 

14. 7844-7*41 ACpowwad bona taw.„,.__ — 

15. 78440077 Endodonfc' ^Unjadl ........ 

IS. 78447*14 DadaJw 


*3.78447947 0nho«on«c band drk*c_., 

74. 78442*44 Onhodonbe band poaha, . 
74. 7844-2*44 OrtTvodortV: b. 


78. 7844-7*47. OrtTodohUe l*aW* 4ui*lno Ina*viman4— 

2*. 7844-7990 FMcapf lor arScvlallon papa, 

3Q. 784479*1 Foreapi «o» danlal tkataM* 

31. 78447997 Danlal mat*,' band--,...' — ... 

,37. 784479*8 I 
33.78443000 I 


24. 78443004 Oanlai ■< 
38. 7844-3008 Darva) it 


8. 7844301* fadoddnlte o, andndon*: tn»*»t 1 n 9 rp*>ga„ 
J7. 78443017 BaUwatfva e, 

38. 7*N-2938 -Surjlcal N ' 


... I tnbaoaaeou* 8>t8«n w 

40, 7*447*40 Ortbodortfc alaaM ban 

41, 78447*43 Ortbodonfc band mala 


78447931 Darjui hand Inabumanb 


78447935 Oonlal oparaano t(fd. 
78N-7948 tnlraoaaooua »«abon iti 
48447041 O' Iho. km Uc Bi 


Oetktr’, . 44 9 . ..4| gu. p.SH'h ' 
rkorn,c.» .(bw«.v tsoc 
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''DBl'/UtTMKNT Ol* IIUA1.TII & HUMAN SHHVIfliS PuUlu lloollh Soivioo ^ y g 


Food nnd 0»ug AfJmtuiaUotion 
1390 Piccmd Dilvo 
nockvUJo. MD 20050 


API? 2 " 1991 


Duane E. Christian, D.M.D. 
010 North Nevada Street 
Carson City, Nevada 09701 


Dear Dr. Christian: 

Your letters of February 11, 1991, to Secretary Louie Sullivan 
and FDA Commissioner David Kessler have been referred to "® £ ° c 
resoonse I apologize for the delay but, as you know, we have 
been proparing P for the March 15 meeting of the Dental Meeting 
panel. The delay is advantageous, howovor, in that the meeting 
has now taken place and I can provide you with . . 

information about the conduct of the meeting and the resolution 
of some of your concerns. 

As you have observed, the Dental Products Pansl ? J", 
vour January 24 , 1991, enclosure consists primarily of dental 
prac t lone rs^and academicians , who may not be as 

the medical aspects of mercury toxicity as some t®*®®'®? 1 ® 1 ^ • 
However, you should recognize that this advisory panel Is a 
standing committee, constituted to review a wide array of dental 
drugs and devices, of which dental amalgam is just one example. 


To gain the specialized knowledge necessary to render 
recommendations on any .given device, the panel relies on 
scientific input from outside consultants, invited speakers and 
FDA staff, and from others who ask to address the panel during 
the open public hearing at the meeting. Further, under a 
recently revised charter, we con supplement the membership of 
any panel with members from other medical device advisory 
panels. For the March 15 panel meeting, we supplemented the 
membership with members from four other medical device panels. 
Wo also attempted to provide a brood spectrum of speakers to 
cover all aspects and perspectives of the issue. Attached is a 
listing of the panel membership and invited speakers for the 
March 15 meeting. 

The November APA News story regarding Dr. Slnqleton’s remarks 
about the Calgary research was an exaggeration oE his actual 
statements. There were, in fact, flaws in the study, but the 
study was still worthwhile in many respects, as was stated by 
Dr. Singleton in that same interview. The fact that 
Dr. Singleton identified flaws should not be construed as 
evidence of a prejudicial attitude on the safety, of amalgam. 
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p. 2 - Dr. Christian 


Your concern that Dr. John Stanford is the chairman of the FDA 
Classification Panel on Dental Devices is unwar ranted. The 
panel you identified os the FDA Classification Panel is the same 
panel identified in the January 24, 1991, enclosure to your 
letter as the Dental Prod ucts Panel . Dr. Stanford has not been 
the chairman in many years. The membership rotates and the 
current acting chairman is Dr. Duncanson. Dr. Stanford has boon 
retained as a consultant to the panel. 

Lastly, I wont to address an apparent concern of yours, as 
discussed in the Bio-Probe Newslet ter (September 1909), which 
you enclosed. you find fault in PDA' s practice of not 
certifying mixed dental amalgam. Aside from the semantics issue 
f pda does not certify any product), I must remind you that FDA 
regulates 2?S„ffft=Sr. ^medical devices N. manufacturer 
Droduces mixed dental amalgams. The mixed dental amalgam is 
prepared by dental clinicians. FDA does regulate manufacturers 
of dental mercury and amalgam alloys, but the only control FDA 
has over the ultimate, mixed amalgam Is through the labeling for 
dental mercury and amalgam alloys. The Federal Food, Drug, 
Cosmetic Act does not empower FDA to regulate the manner in 
which dental clinicians mix dental mercury and amalgam alloys to 
make dental amalgams. 

As I mentioned, the panel meeting has now taken place. *! v f 
enclosed for your information copies of some of the materials 
available at the meeting!. I've also enclosed a copy of an FDA 
talk paper issued after the mooting. if you have any further 
concerns, please let roe know. I may be reached at (301)427-1100 
or you may write to me at the above address. 

Sincerely yours, 

Lillian Yin, Ph.D. 

Di rector 

Division of Ob-Gyn, tfNT, 
and Dental Devices' 

Office of Device Evaluation 



Enclosures 
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UPDATE REPORT: DENTAL AMALGAMS 

My name is John W. Stanford, Ph.D., and X appear here today on 
behalf of the American Dental Trade Association. ADTA is an 
international organization, and is the oldest and largest trade 
association representing the dental industry in the United 
States. ADTA has been in continuous operation since 1882 and its 
membership consists of dental distributors, the Dental Laboratory 
conference (leading dental laboratories) , and dental 
manufacturers. The volume of dental business represented by ADTA 
member companies amounts to distributors (85%) ; dental 
laboratories (65%) ; and manufacturers (70%) . I am accompanied 
here today by NikPlaj M. Petrovio, ADTA's President and Chief 
Executive Officer, and Thomas 'Else, ADTA's Special counsel on 
Regulatory Affairs. 

We appreciate the opportunity to make this presentation and to 
provide the Panel with an update report relating to dental 
amalgam. On March 15, 1991, the Dental Products Panel met after 
reviewing a vast amount of medical and scientific literature 
addressing human exposure to mercury from dental amalgam and 
resulting health impacts. The Panel considered testimony from 
U.S. and foreign experts as well as clinicians, patients, the 
American Dental Association and the National Institute for Dental 
Research . 

'SiSflBfflSawT After a careful consideration of all of the medical and 
scientific literature presented, as well as the detailed 
comments, the Panel concluded that none of the data showed a 
direct hazard to human health from dental amalgams. However, the 
Panel agreed that the studies presented did raise questions that 
warrant further research. The Panel recommended that the FDA 
establish a special working group to identify the kinds of animal 
and human studies needed to address certain questions and that 
this group should work in collaboration with other research 
organizations such as the National Institute for Dental Research 
(NIDR) . 

[ Cite : FDA Talk Paper , March 20, 1991.) \ 

In response to the March, 1991 finndings of the Dental Products 
Panel, the ADTA and several amalgam manufacturer* immediately 
took action to implement the Panel's recommendations to work with 
NIDR and other health agencies to consider and implement 
appropriate research. This group carefully reviewed the Panel's 
technical and medical findings, talked at length with NIDR 
officals and scientific personnel, and endeavored to develop the 
requested research protocols to collect scientific information in 
the most objective and expeditious manner. A special fund was 
established within the American Fund for Dental Health, supported 
by amalgam manufacturers, for the purpose of supporting research 
contemplated by FDA and NIDR. Funding has been extended through 
the American Fund for Dental Health for a major comprehensive 
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longitudinal study where a component on dental amalgam has been 
factored into a comprehensive health history study on a cohort of 
Vietnam veterans. The research and epidemiology officials at the 
NIDR have been most positive about the potential value of this 
project, and we look forward to its completion (date being 
determined from Jack Brown at NIDR) . Epidemiologist and other 
scientific staff at NIDR have viewed this project as a 
significant step in implementing the Dental Products Panel's 
research related recommendations. 

In response to concerns raised by some members of the public on 
health effects from exposure to mercury and dental amalgam, the 
National Institutes of Health and the National Institute of 
Dental Research convened an NIH Technology Assessment Conference 
in August, 1991. This conference brought together dentists, 
toxicologists, biomaterial scientists and other medical 
specialists to review the properties, effects and side-effects 
of dental restorative materials in current use, including 
amalgams. Following 1-1/2 days of presentations and a full 
discussion by the audience, the Panel concluded: 

"There is a little evidence that tooth restorative materials 
induce systemic toxicity. Elemental mercury can be released 
from amalgams, and mercury can be found in the brains and 
kidneys of humans and animals. However, except for dental 
personnel who have had excessive exposure due to repeated 
mishandling, altered brain or kidney function has not been 
correlated with dental amalgam exposure. Confirmed fetal 
effects from the use of dental amalgam have not been 
reported. 

Very few patients appear to be at risk of developing a local 
toxic or allergic reaction in response to the placement of 
restorations. Even when such reactions occur, they may not 
cause a significant clinical effect. 

Current restorative materials can be used effectively for 
restoring teeth for functional or esthetics reasons. 
Virtually all restorative materials have component^ with 
potential health risks. However, there is no scientific 
evidence that currently used restorative materials clause 
significant side effects. Available data does not justify 
discontinuing the use of any currently available materials 
or recommending their replacement. 

Although mercury vapor is released from dental amalgam, the 
quantities released are very small and do not cause 
verifiable adverse effects on human beings. 

[Cite: Statement: Effects and Side Effects of Dental 
Restorative Materials, presented at the NIH Technology 
Assessment Conference on Effects and Side Effects of Dental 
Restorative Materials, August 26-28, 1991, National 
Institutes of Health, Bethesda, MD.) 
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Over the past two years, organizations around the woi 
exhaustively reviewed the voluminous medical and sci 
literature which addresses the potential for adverse 
effects from dental amalgam. Each and every one o. 
organizations has concluded that there is no credible suppc 
the proposition that dental amalgam poses any unnecessary 
risks to patients. 

"...extensive reviews of the scientific literature ha\ 
revealed any data published in refereed scientific jou 
to support claims that amalgam restorations have cause* 
adverse biological reactions other than extremely 
allergy to one of the amalgam components." 

[Cite: .Federatlcm..l&aii.aira Internationale, London, M. 

1992.] 

"Mercury released from dental amalgam does not, according 
available data, contribute to systemic disease or syste 
toxicological effects. 

No significant effects on the immune system have b< 
demonstrated with the amounts of mercury which may 
released from dental amalgam fillings. 

There is no data supporting that mercury released fr 
dental amalgam gives rise to teratological effects." 

[Cite : Swedish Medical Research Council , April, 1992.] 

"Based on the available research, the NIDR concludes tha 
dental amalgams pose no known health risks to individual 
who are not hypersensitive to the materials." 

[ cite : Dr. Harald Loe, Director, U.S. National Institute o: 
Dental Research! 

For over two years, scientists and public health expeVts from the 
U.S. Public Health Service (PHS) , the Environmental\protection 
Agency and the health care and academic sectors examined the 
question of whether mercury-containing amalgam used ih clinical 
dentistry produced adverse health effects. This review was 
coordinated by the Committee to Coordinate Environmental Health 
and related Programs of the PHS. The final CCEHRP report, issued 
in January, 1993, concluded the following with respect to human 
health and amalgam use: 

"At present, there is scant evidence that the health of the 
vast majority of people with amalgam is compromised, nor 
that removing amalgam fillings has a beneficial effect on 
health. 


* * * 
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There is no solid evidence of any harm for millions of 
Americans who have amalgam fillings. 

* * * 

There is no persuasive reason to believe that avoiding 
amalgams or having them removed will have a beneficial 
effect on health. 

[Cite: Public Health Service, U.S. Department of Health & 
Human Services, January 21, 1993.] 


In March 1991, manufacturers stated to this panel, 

"Periodically, concerns have surfaced that amalgam fillings 
may present a health hazard since they contain mercury as a 
component. Vet, no adverse health effects of mercury from 
dental amalgams have been scientifically demonstrated. 

"This Panel should be mindful that the issues before the 
Panel about use of mercury in dental amalgam fillings are 
only hypothetical questions. Although it may be reasonable 
and appropriate for the Food and Drug Administration ("FDA") 
and this Panel to revisit the scientific issues raised by 
medical devices previously classified, it would be premature 
and inappropriate to make any regulatory recommendations or 
decisions based upon the current questions raised. There is 
no valid scientific evidence to support any decision that 
would send the signal that dental amalgams are unsafe and 
affect more than 100 million people. such a message would 
needlessly raise public anxiety and have devastating adverse 
public health consequences." 

This remains true today. In 1991, Dr. Benson described the 
difficult environment in which these scientific discussions must 
take place: 

"We must recognize that we are attempting to address the 
issue of amalgam safety in an emotionally charged atmosphere 
in which strong opinions abound." 


This also remains as true today as it was then. Nonetheless, the 
research has advanced, and continues to do so, and our Committee 
is proud of its role. 

We appreciate the opportunity to give you this update report on 
ADTA's viewpoint on dental amalgam, and on what has transpired 
since the March, 1991 Panel meeting where this issue was 
discussed. Although studies have shown that a minute amount of 
mercury is released from dental amalgams during chewing, 
toothbrushing and other activities that abrade the restoration. 
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there is no credible scientific evidence linking mercury in 
dental amalgams to any adverse human health effects, other than 
rare allergic reactions. We look forward to the completion of 
the current NXDR study. As outlined above, careful and thorough 
consideration by NIDR, CCEHRP and international health 
authorities confirm the conclusion reached by the Panel in 1991 
that there is no data showing a direct hazard to human health 
from dental amalgams. 
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Issued in Kansas City. Missouri, on April 
14. 1998. 

Michael Gallagher. 

Manager. Small Airplane Directorate, Aircraft 
Cei r Oration Service. 

(FR Doc. 98- i 0596 Filed 4-21-98; 8:45 am| 

BILLING CODE 4910-1 3-U 


DEPARTMENT OF HEALTH AND 
HUMAN SERVICES 

Food and Drug Administration 
21 CFR Part 310 

[Docket Nos. 75N-183F, 75N-183D, and 
80N-0280] 

RIN 0910-AA01 

Status of Certain Additional Over-the- 
Counter Drug Category II and lii Active 
Ingredients 

agency: Food and Drug Administration. 
HHS. 

action: Final rule. 

summary: The Food and Drug 
Administration (FDA) is issuing a final 
rule stating that certain ingredients in 
over-the-counter (OTC) drug products 
are not generally recognized as safe and 
effective or are misbranded. FDA is 
Issuing tills final rule after considering 
the reports and recommendations of 
various OTC drug advisory review 
panels and public comments on 
proposed agency regulations, which 
were issued in the form of a tentative 
final monograph (proposed rule). Based 
on l he absence of substantive comments 
in opposition to the agency's proposed 
nonmonograph status for these 
ingredients, as well as the failure of 
interested parties to submit new data or 
information to FDA under the 
regulation, the agency has determined 
that the presence of these ingredients in 
an OTC drug product would result in 
that drug product not being generally 
recognized as safe and effective or 
would result in misbranding. This final 
rule is part of the ongoing review of 
OTC drug products conducted by FDA. 
OATES: Effective October 19, 1998. 

FOR FURTHER INFORMATION CONTACT: 
Gerald M. Rachanow. Center for Drug 
Evaluation and Research (HFD-560). 
Food and Drug Administration, 5600 
Fishers Lane. Rockville, MD 20857. 
301-827-2307. 

SUPPLEMENTARY INFORMATION: 

I. Background 

In the Federal Register of November 
7, 1990 (55 FR 46914). FDA published 
under §330.) 0(a) (7) (ii) (21 CFR 
330.l0(a)(7)(ii}), a final rule on the 


status of certain OTC drug Category II 
and III active ingredients. That final rule 
declared as not generally recognized as 
safe and effective certain active 
ingredfents that had been proposed as 
nonmonograph (Category II or Category 
HI) under the agency's OTC drug review. 
The periods for submission of 
comments and new data following the 
publication of a notice of proposed 
rulemaking (NPRM) had closed and no 
significant comments or new data had 
been submitted to upgrade the status of 
these Ingredients. In each instance, a 
final rule for the class of ingredients 
involved had not been published to 
dale. 

In the Federal Register of May 10. 

1993 (58 FR 27636). FDA published a 
final rule establishing that certain 
additional active ingredients in OTC 
drug products are not generally 
recognized as safe and effective or are 
misbranded. That final rule included 
active ingredients from a number of 
OTC drug rulemakings that were not 
covered by the November 7. 1990. final 
rule. (See Table I (58 FR 27636 at 27639 
to 27641) for a list of OTC drug 
rulemakings and active ingredients 
covered by that final rule.) 

At that time, there were other OTC 
drug review rulemakings for which the 
period for submission of comments and/ 
or new data was still pending Those 
periods have now closed, and there are 
a number of active ingredients (or which 
no significant comments or new data 
were submitted, In each instance, a final 
rule for the class of ingredients involved 
has not been published to date. This 
final rule addresses some of the 
Category II and Category III active 
ingredients in those classes of 
ingredients, specifically active 
ingredients considered in die 
rulemakings for OTC vaginal 
contraceptive, first aid antiseptic, and 
antimicrobial diaper rash drug products. 

In the advance notice of proposed 
rulemaking (ANPRJvl) for OTC vaginal 
contraceptive drug products (45 FR 
82014, December 12. 1980). the 
Advisory Review Panel on OTC 
Contraceptives and Other Vaginal Drug 
Products placed phenylmercuric acetate 
and phenylmercuric nitrate in Category 
U for safety and placed dodecaethylene 
glycol monolaurate (polyethylene glycol 
600 monolaurate). laureih 1 OS. and 
metboxypolyoxyethylenegiycol 550 
laurate in Category HI for efficacy In the 
tentative Tina! monograph (TFM) for 
OTC vaginal contraceptive drug 
products (60 FR 6892. February 3, 

1995). the agency proposed that all of 
these ingredients be nonmonograph. In 
response to this TFM (NPRM). the 
agency received no comments or data 


relating to the safety and effectiveness of 
these ingredients. 

In the ANPRtvl for mercury containing 
drug products for OTC topical 
antimicrobial use (47 FR 436. January 5. 
1982), the Advisory Review Panel on 
OTC Miscellaneous Externa! Drug 
Products placed ail mercury compounds 
In Category II for topical antimicrobial 
use. This included the following 
ingredients: Ammoniated mercury; 
calomel (mercurous chloride); 
merbromin (mercurochrome); mercuric 
chloride (bichloride of mercury, 
mercury chloride): mercufenol chloride 
(ortho-chioromercuriphenol. ortho- 
hydroxyphenyimercuric chloride): 
mercuric salicylate; mercuric sulfide 
(red mercuric sulfide); mercuric oxide, 
yellow; mercury; mercury chloride: 
mercury oleate; nitromersol; para- 
chioromercuriphenol; phenylmercuric 
nitrate: thlmerosal: vitromersol; and 
zyloxin. In the NPRM for OTC first aid 
antiseptic drug products (56 FR 33644. 
July 22. 1991). the agency proposed that 
all of these ingredients were either 
Category II or Category 1H. In response 
to this NPRM. the agency received no 
comments or data relating to the safety 
and effectiveness of these ingredients. 

In an amendment to the proposed 
rulemaking for OTC topical 
antimicrobial drug products (55 FR 
25246. June 20, 1990). the agency 
proposed that p-chloromercuri phenol 
and all other ingredients containing 
mercury were Category II for the 
treatment and prevention of diaper rash. 
In response to this NPRM, the agency 
received no comments or data relating 
to the safety and effectiveness of these 
ingredients. 

II. Affected Rulemakings and Category 
II and III Ingredients 

Table I of this document lists the titles 
and docket numbers of the specific 
rulemakings containing active 
ingredients that are addressed in this 
document, together with the publication 
dates of the ANPRM and the NPRM. as 
well as the closing dates for comments 
and submission of new data for each 
rulemaking. FDA advises that the active 
ingredients discussed in this document 
(see Table II of section II of this 
document) will not be included In the 
relevant final monographs because they 
have not been shown to be generally 
recognized as safe and effective for their 
intended use. The agency further 
advises that these ingredients should be 
eliminated from OTC drug products 6 
months after the date of publication in 
the Federal Register of this final rule 
regardless of whether further testing is 
undertaken to justify future use. 



190 


19800 Federal Register/ Vol. 63. No. 77 /Wednesday, April 22, 1998 /Rules and Regulations 


The agency points out that 
publication of a final rule does not 
preclude a manufacturer's testing an 
ingredient. New, relevant data can be 
submitted to the agency at a taler date 
as the subject of a new drug application 


that may provide for prescription or 
OTC marketing status. (See part 314 (21 
CFR part 3! 4).) As an alternative, where 
there are adequate data establishing 
general recognition of safety and 
effectiveness, such data may be 


submitted in an appropriate citizen 
petition to amend or establish a 
monograph, as appropriate. (See § 10.30 
(21 CFR 10.30).) 


Table i. — OTC Drug Rulemakings Covered by This Final Rule 


Rulemaking and action 

Publication dale 

Comment closing date 

New dala closing date 

(t) Vaginal contraceptive drug products 
(Docket No. BON -0280) 

Advance notice of proposed rulemaking (ANPRM) 

December 12, 1980 

March 12, 1981 

Not applicable (N/A) 

Notice of proposed rulemaking (NPRM) 

February 3, 1995 

June 5, 1995 

February 5. 1996 

(2) First aid antiseptic drug products 
(Docket No. 75N-0183) 

ANPRM 

January 5. 1982 

April 5, 1982 

N/A 

(Dockei No, 75N-183F) 

NPRM 

July 22, 1991 

January 2, 1992 

! July 22. 1992 

(3) Antimicrobial diaper rash drug products 
(Docket No. 75N-0183) 

ANPRM 

September 7, 1982 

December 6, 1982 

January 5. 1983 

(Dockei No. 75N-1830) 

NPRM 

June 20. 1990 

December 17, 1990 

June 20. 1991 


Based on the criteria discussed above, ingredients are not generally recognized when labeled as OTC drugs for the 
FDA concludes that the following as safe and effective and are misbranded following uses: 


Table II.— Ingredients Covered by This Final Rule 


Rulemaking and ingredients 

Ingredient classification 

Advance notice of proposed rulemaking 

Notice of proposed fulemaking 

(1) First aid antiseptic drug products: 

(Docket No. 75N-183F) 

Ammoniated mercury 

li 

II 

Calomel (mercurous chloride) 


111 

Merbromin (mercurochrome) 


III 

Mercufenol chloride (ortho-chloromercuriphenol, ortho- 
hydroxyphenyimercuric chloride) 

II 

111 

Mercuric chloride (bichloride of mercury, mercury 
chloride) 

II 


Mercuric oxide, yellow 



Mercuric salicylate 



Mercuric sulfide, red 



Mercury 

li 


Mercury oleate 

H 


Mercury sulfide 

II 


Nitromersol 

II 


Para-chloromcrcuriphenol 

II 

11 

Phenylmercuric nitrate 

II 


Thimerosal 

II 

II 

Vitromcrsot 

II 

It 

Zyloxin 



(2) Vaginal contraceptive drug products: 

(Docket No. 80N-0280) 

Dodecaethylene glycol monalaurate) (polyethylene 
glycol 600 monolaurale) 

III 

ill 

Laureth 10S 



Melhoxypolyoxyetbyleneglycol 550 laurate 


II 

11 

Phenylmercuric acetale 


Phenylmercuric nitrate 


(3) Antimicrobial diaper rash drug products: 

(Docket No. 75N-183D) 

NA 


Para-chloromercuriphenol 


Any other ingredient containing mercury 


11 
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HI. The Agency’s Final Conclusions on 
Certain OTC Drug Category II and III 
Ingredients 

No substantive comments or 
additional data have been submitted to 
the OTC drug review to support any of 
the ingredients listed in Table II of this 
document as being generally recognized 
as safe and effective for the specified 
OTC uses. The agency has determined 
that these ingredients should be deemed 
not generally recognized as safe and 
effective for OTC use before a final 
monograph for each respective drug 
category is established. Accordingly, 
any drug product containing any of 
these ingredients and labeled for the 
OTC use identified in Table 11 of this 
document will be considered 
nonmonograph and misbranded under 
section 502 of the Federal Food, Drug, 
and Cosmetic Act {(he act} (21 U.S.C. 
352) and a new drug under section 
20 1 (p) of the act (21 U.S.C. 32 1 (p)) for 
which an approved application under 
section 505 of the act (21 U.S.C. 355) 
and part 314 of the regulations Is 
required for marketing. As an 
alternative, where there are adequate 
data establishing general recognition of 
safety and effectiveness, such data may 
be submitted in a citizen petition to 
amend the appropriate monograph to 
include any of the above ingredients In 
OTC drug products in Table II of this 
document. (See § 10.30.) Any OTC drug 
product containing any of the 
ingredients in Table 11 of this document 
and labeled for the use identified in 
Table II of this document initially 
introduced or initially delivered for 
introduction into interstate commerce 
after the effective date of this final rule 
that is not the subject of an approved 
application will be in violation of 
sections 502 and 505 of the act and, 
therefore, subject to regulatory action. 
Further, any OTC drug product subject 
to this final rule that is repackaged or 
relabeled after the effective dale of the 
rule would be required to be in 
compliance with the rule regardless of 
the date the product was initially 
introduced or initially delivered for 
introduction into interstate commerce. 
Manufacturers are encouraged to 
comply voluntarily with the rule at the 
earliest possible date. 

IV. Analysis of Impacts 
FDA has examined the impacts of the 
final rule under Executive Order 12866 
and the Regulatory Flexibility Act (5 
U.S.C. 601-612). Executive Order 12866 
directs agencies to assess all costs and 
benefits of available regulatory 
alternatives and. when regulation is 
necessary, to select regulatory 


approaches that maximize net benefits 
(Including potential economic, 
environmental, public health and safety, 
and other advantages: distributive 
impacts; and equity). Under the 
Regulatory Flexibility Act, if a rule has 
a significant impact on a substantial 
number of small entities, an agency 
must analyze significant regulatory 
options that would minimize any 
significant impact of the rule on small 
entities. 

Title II of the Unfunded Mandates 
Reform Act (2 U.S.C. 1501 eiseq.) 
requires that agencies prepare a written 
statement and economic analysis before 
proposing any rule that may result in an 
expenditure in any i year by State, 
local, and tribal governments, in the 
aggregate, or by the private sector, of 
$ 100 million (adjusted annually for 
inflation). 

The agency believes that this finai 
rule is consistent with the principles set 
out in the Executive Order and in these 
two statutes. The purpose of this final 
rule is to act on the proposed 
nonmonograph status of certain 
ingredients in advance of finalization of 
other monograph conditions in order to 
expedite completion of the OTC drug 
review. There are a limited number of 
products currently marketed that will be 
affected by this rule. Of the 1 7 mercury 
active ingredients included in the final 
rule, the agency is aware of 12 OTC drug 
products containing merbromin. 1 
product containing phenylmercuric 
nitrate, and 7 products containing 
thimerosal. These products are 
marketed by eight different 
manufacturers, most of which are 
considered small entities, using the U.S. 
Small Business Administration 
designation for this industry (750 
employees). The agency is not aware of 
any topical antimicrobial diaper rash or 
vaginal contraceptive drug products 
containing any of the active ingredients 
included in this final rule. 

Manufacturers of these products will 
no longer be able to market products 
containing the ingredients included in 
this finai rule after Its effective date. 
While the manufacturers will incur a 
loss of revenue for these products, the 
agency believes the economic impact 
will be minimal for several reasons. A. 

C. Nielsen (Nielsen), a recognized 
provider of market research business 
information and analysis, maintains 
product data from a sample of 4,000 
retail outlets selected to represent the 
geographical and retail characteristics of 
the U.S. OTC market. Based on these 
Nielsen data, the agency estimates that 
total sales for these products represent 
less than 0.1 percent of all sales of OTC 
first aid drug products. For the affected 


companies, these product sales 
comprised less than 1 percent of OTC 
drug revenues. The industry has been 
aware of the status of these products 
since 1982. and ail of the manufacturers 
identified by FDA also produce 
products containing ingredients 
proposed for inclusion in the 
monograph. The lost saics from the 
nonmonograph products are expected to 
be offset by increased sales of the 
substitute products. 

The agency considered, but rejected, 
not acting on these ingredients in 
advance of the finalization of other 
monograph conditions. The final 
monographs for OTC topical 
antimicrobial and vaginal contraceptive 
drug products are not expected to be 
completed for a period of time. The 
agency also considered publishing an 
additional notice specifying that the 
determinations on the Ingredients in 
this final rule would be included In a 
final rule prior to publication of a final 
rule including the determinations on 
ingredients for which new data and 
information have been submitted. 
However, safety and effectiveness have 
not been established for the ingredients 
included in this current final rule and 
manufacturers have not submitted the 
necessary data in response to earlier 
opportunities. The agency's experience 
has been that under these circumstances 
companies have not submitted data in 
response to yet another opportunity. 
Consumers will benefit from the early 
removal from the marketplace of 
products containing ingredients for 
which safety and effectiveness have not 
been established. Consumers can then 
purchase products containing only 
ingredients proposed for monograph 
status. Manufacturers who choose to 
reformulate or replace affected products 
will be able to use alternative 
ingredients (hat are proposed as 
monograph conditions without 
Incurring any additional expense of 
clinical testing for those ingredients. As 
noted previously. FDA believes that 
most manufacturers currenlly produce 
such products. 

While this final rule may cause 
manufacturers to discontinue marketing 
or to reformulate some products prior to 
issuance of the applicable final 
monograph, these manufacturers have 
known for some time that if adequate 
data were not submitted to support 
safety and effectiveness, cessation of 
marketing of the current products would 
be required, in any event, when the final 
monographs are published. Because this 
rule imposes no additional reporting or 
recordkeeping requirements, no 
additional professional skills are 
necessary to comply. 
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The analysis shows that this final rule 
is not economically significant under 
Executive Order 12866 and that the 
agency has considered the burden to 
small entities. Based on the above 
analysis, the agency does not believe 
that the majority of manufacturers will 
incur a significant economic impact. 
However, there may be a few that could 
incur significant reformulation costs or 
inventory tosses Thus, this economic 
analysis, together with other relevant 
sections of this document, serves as the 
agency's final regulatory flexibility 
analysis, as required under the 
Regulatory Flexibility Act. Finally, this 
analysis shows that the Unfunded 
Mandates Reform Act does not apply to 
the final rule because it would not result 
in an expenditure In any i year by State, 
local, and tribal governments, in the 
aggregate, or by the private sector, of 
$100 million. 

V. Environmental Impact 

The agency has determined under 21 
CFR 25.31(c) that this action is of a type 
that does not Individually or 
cumulatively have a significant effect on 
the human environment, Therefore, 
neither an environmental assessment 
nor an environmental impact statement 
is required. 

List of Subjects in 21 CFR Part 310 

Administrative practice and 
procedure, Drugs. Labeling. Medical 
devices, Reporting and recordkeeping 
requirements. 

Therefore, under the Federal Food. 
Drug, and Cosmetic Act and under 
authority delegated to the Commissioner 
of Food and Drugs. 21 CFR part 310 is 
amended as follows: 

PART 310— NEW DRUGS 

1. The authority citation for 21 CFR 
part 310 continues to read as follows: 

Authority: 21 U.S.C. 321 . 331. 351. 352. 

353. 355. 356. 357. 3G0b-36Of, 360j. 361(a). 
371. 374. 375. 379e; 42 U.S.C. 216. 241. 

242(a), 262, 2C3b-263n. 

2. Section 310.545 is amended by 
adding paragraphs (a)(27) and (a){28). by 
revising paragraph (d) introductory text, 
by reserving paragi.tphs (d)(26) and 
(d)(27). and by adding paragraph (d){28) 
to read as follows: 

§ 310.545 Drug products containing 
certain active ingredients offered over-the- 
counter (OTC) for certain uses. 

(a) * * * 

(27) Topical antimicrobial drug 
product$~{ i) First aid antiseptic drug 
products. 

Ammon fated mercury 
Calomel (mercurous chloride) 


Merbromin (mercurochrome) 
Mercufenol chloride (ortho- 
chloromercuriphenol, ortho- 
hydroxyphenylmercuric chloride) 
Mercuric chloride (bichloride of 
mercury, mercury chloride) 

Mercuric oxide, yellow 
Mercuric salicylate 
Mercuric sulfide, red 
Mercury 
Mercury oleate 
Mercury sulfide 
Nitromersol 

Para-chloromercuriphenol 

Phenylmercuric nitrate 

Thlmerosal 

Vitromersol 

Zyloxin 

(ii) Diaper rash drug products. 
Para-chioromercur ip heno I 
Any other ingredient containing 
mercury 

(28) Vaginal contraceptive drug 
products. 

Dodecaethylene glycol monoiauraie 
(polyethylene giycoi 600 monolaurate) 
Laurel h 10S 

Methoxy polyoxyethy leneg lyco I 5 50 
iaurale 

Phenylmercuric acetate 
Phenylmercuric nitrate 
Any other ingredient containing 
mercury 

(d) Any OTC drug product that is not 
in compliance with this section Is 
subject to regulatory action if initially 
introduced or initially delivered for 
introduction to interstate commerce 
after the dates specified in paragraphs 
(d)(1) through (d) (28) of this section. 

(28) October 22. 1998, for products 
subject to paragraphs (a) (27) and (a) (28) 
of this section. 

Dated: April 8. 1998. 

William K. Hubbard. 

Associate Commissioner for Policy 
Coordination. 

|FR Doc. 98-10578 Filed 4-21-98; 8:45 am) 
BILLING CODE 4160-fll-F 


DEPARTMENT OF THE INTERIOR 

Office of Surface Mining Reclamation 
and Enforcement 

30 CFR Part 938 
(PA-112-FOR) 

Pennsylvania Regulatory Program 

agency: Office of Surface Mining 
Reclamation and Enforcement (OSM). 
Interior. 

ACTION: Final rule; approval of 
amendments. 


SUMMARY: OSM is approving, with 
certain exceptions, a proposed 
amendment to the Pennsylvania 
permanent regulatory program 
(hereinafter referred to as the 
Pennsylvania program) under the 
Surface Mining Control and 
Reclamation Act of 1977 (SMCRA). The 
amendment revises the Pennsylvania 
program to incorporate changes made by 
Pennsylvania House Bill 1075 and 
subsequent Pennsylvania law Act 1994- 
114. The amendment is intended to 
provide special authorization for coal 
refuse disposal in areas previously 
affected by mining which contain 
poliutiona) discharges. 

EFFECTIVE DATE: April 22. 1998. 

FOR FURTHER INFORMATION CONTACT: 
Robert J. Biggi. Director. Office of 
Surface Mining Reclamation and 
Enforcement. Harrisburg Field Office, 
Harrisburg Transportation Center, Third 
Floor. Suite 3C. 4th and Market Streets, 
Harrisburg. Pennsylvania 17101. 
Telephone. (717) 782-4036. 

SUPPLEMENTARY INFORMATION: 

I. Background on the Pennsylvania Program. 

II. Submission of the Amendment. 

III. Director s Findings. 

IV. Summary and Disposition of Comments. 

V Director's Decision. 

VI Procedural Determinations. 

I. Background on the Pennsylvania 
Program 

On July 31 . 1 982. the Secretary of the 
Interior conditionally approved the 
Pennsylvania program. Background 
information on the Pennsylvania 
program including the Secretary's 
findings, the disposition of comments, 
and a detailed explanation of the 
conditions of approval of the 
Pennsylvania program can be found in 
the July 30. 1982, Federal Register (47 
FR 33050). Subsequent actions 
concerning the conditions of approval 
and program amendments are identified 
at 30 CFR 938, 1 1 , 938. 1 2. 938. 1 5 and 
938.16. 

II. Submission or the Amendment 
By ]«u<*r iI.hoiI Sop to tuber 1 4. 1995 

(Administrative Record Number PA 
837.01). Pennsylvania submitted an 
amendment to the Pennsylvania 
program. The amending language is 
contained in Pennsylvania House Bill 
1075 and was enacted into Pennsylvania 
law as Act 1994-124. The amendments 
change Pennsylvania's Coal Refuse 
Disposal Act (of September 24. 1968 
(P.L. 1040. No. 318) and amended on 
October 10. 1980 (P.L. 807, No. 154)) to 
provide for authorization for refuse 
disposal in areas previously affected by 
mining which contain pollutional 
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Subj: Fwd: Denta! amalgam question 

Date: 1/5/04 12:55:30 PM Eastern Standard Time 

From: NoHGpam 

To: AYokoyama 

CC: Hgsz 


Page 1 of 2 

Ex.U 


This is the answer I received from Susan Runner. I will follow up later today. In the meantime if you have any 
comments onthis - please respond to me. 


Pam Floener 


Forwarded Message: 

Subj: Fwd: Dental amalgam question 

Date: 1/5/04 1 2:42:32 PM Eastern Standard Time 

From: Rmac.nc 

To: MoHGpam 


Forwarded Message: 

Subj: RE: Dental amalgam question 

Date: 1 /5/04 1 1:4 1 :38 AM Eastern Standard Time 

From: MSR@CDRH FDA GOV 

To: Rinacnf;@t)Ol com 

Sent from the Internet <D. •/. ms) 


I/; amr.v- I. ; your gucstion about how <.icnt.ll amalgams are regulated- 

The •!)■•,, lull device amendments oflvV6 classilied most known medical devices into class I, ii or III. 
At (lilt time dentil mercury and amalgam lllov were classified- The mercury was classified into class I 
and the alloy into class II. The combined form of the device that is most commonly seen in dental 
oil ices known as the encapsulated dental amalgam was not classified as a separate device. The 
p 1 * definition of the alloy in the Code of Federal Regulations states that the device consists of a metallic 
substance intended to be mixed with mercury to forma filling material. We also have a regulation 
for the Dental Amalgam Capsule which is the container for the mixture of the alloy and the meicuiy 
to form dental amalgam. Although the encapsulated form was not specifically mentioned in the 
oikjiua! classification it is considered a combination of two classified devices, the alloy and the 
A' with ai : '.mhm.lf t> >n devices it i - uvji-iah'd m the ;l.]s-. that i- the highest i the alloy. 




1 ci you i gt.cslion about legulated w appioved. Regulation' indicate which medical products are 
mid I- 1 tin: purview oi KPA In othei words which pro d ucts icquirc a marke ting applic ate mhcjgre a 
mantii u:tmer is allowed to sell to th e pub lic. Ap t >i «. >\ TLdnd del) an^e arc t fievvu i .btTu]! 1 1 c used to 
rnHicife The FIVViTcfecision about a medical device di's Ml d‘e\ icc-*ii-e "approv ed " and class I and if 
de\ ko are 'cleared" bv the agency I hope this is helpful to - you li you have any further questions 
please lee! free to call meat the number listed below.. 


Susan Runner DDS,MA 


Monday, January 05, 2004 America Online: Hgsz 
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Mr. Burton. Thank you, Dr. Fischer. You’ve been doing yeo- 
man’s service in this area, and I really appreciate it. 

Dr. Deth, you were supposed to also bring testimony from this 
recent study. Could you quickly go into that? 

STATEMENT OF MADY HORNIG, M.D., PH.D., ASSISTANT 
PROFESSOR OF EPIDEMIOLOGY, COLUMBIA UNIVERSITY 

Mr. Deth. Yes, thank you. I was asked by Dr. Mady Hornig to 
provide her summary, and I’ll do that now. 

Mr. Burton. OK. 

Mr. Deth. Chairman Burton, Congresswoman Watson and mem- 
bers of the subcommittee, thank you for the opportunity to submit 
for the record this statement regarding our new animal model of 
the toxicity of thimerosal and its implications for human health. I 
regret that I am unable to personally present this testimony due 
to a family medical emergency. 

Our work addresses whether genes are important in determining 
if mercury exposures akin to those in childhood immunizations can 
disrupt brain development and function. I also submit for the 
record an electronic copy of the first paper published on this animal 
model in the Nature Publishing Group Journal Molecular Psychia- 
try. 

The premise of our research is that if mercury in vaccines creates 
risks for neurodevelopmental disorders such as autism, genetic dif- 
ferences are likely to contribute to that risk. We built upon an ex- 
tensive existing literature on toxicity of other forms of mercury in 
in-bred mouse strains that affirmed the importance of specific 
genes controlling immune responses in determining mercury-in- 
duced autoimmune outcomes in mice. 

Earlier studies, however, did not use the form of mercury present 
in vaccines known as thimerosal, and did not consider whether 
intramuscular repetitive administration during early post-natal de- 
velopment, when the brain and immune systems are still maturing, 
might intensify toxicity. Based on reports of immune disturbances 
and family history of autoimmune disease in a subset of children 
with autism, we hypothesize that immune response genes linked to 
mercury immunotoxicity in mice would predict damage following 
low dose vaccine based mercury in our mouse model. 

Our predictions were confirmed. Using thimerosal dosages and 
timing that approximated the childhood immunization schedule, 
our model of post-natal thimerosal neural toxicity demonstrated 
that the genes in mice that predict mercury-related immunotoxicity 
also predicted neurodevelopmental damage. 

Features reminiscent of those observed in autism occurred in the 
mice of the genetically sensitive strain, including generalized be- 
havioral impoverishment and abnormal reaction to novel environ- 
ments, enlargement of the hippocampus, a region of the brain in- 
volved in learning and memory, correlation of hippocampal enlarge- 
ment with abnormalities in exploration and anxiety, increased 
packing density of neurons in hippocampus and disturbances in 
glutamate receptors and transporters. 

Only mice carrying the H2 susceptibility gene showed these au- 
tism-like effects. Two mouse strains with different H2 genes did 
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not demonstrate adverse consequences following thimerosal expo- 
sure. 

It’s important to empathize that these animal model studies do 
not provide conclusive evidence regarding a link between mercury 
exposure and human autism. Nonetheless, the finding that a spe- 
cific genetic constraint profoundly alters the brains and behavior of 
thimerosal-exposed mice confirms the biological plausibility of thi- 
merosal neurotoxicity, provides critical guidance for the interpreta- 
tion of existing epidemiologic investigations into the potential asso- 
ciation of thimerosal with neurodevelopmental disorders, and sug- 
gests important new avenues for future research. 

Our work implies that if genetic factors are operative in mediat- 
ing a link between thimerosal and autism in humans, then studies 
that fail to consider genetic susceptibility factors will be com- 
promised in their ability to detect a statistical significant effect, 
even if one exists. 

Recent findings presented at scientific meetings but as yet un- 
published suggest that thimerosal neurotoxicity in susceptible mice 
involves the generation of auto-antibodies targeting brain compo- 
nents. This autoimmune response persists long after the presence 
of mercury can no longer be detected. 

If confirmed, these findings will enable us to develop a human 
diagnostic test to determine whether some individuals with autism 
have similar autoantibodies present in their peripheral blood. Such 
work would not only bring us a step closer to identifying the genes 
associated with thimerosal neurotoxicity in humans, facilitating 
prevention programs, it would also validate the utility of this ani- 
mal model for the development of safe and effective modes of inter- 
vention. 

It is highly likely that the neurotoxic effects of cumulative mer- 
cury burden, including exposure to other sources or forms of mer- 
cury, follow similar patterns of genetic restriction. It’s also likely 
that similar genetic factors influence the neurotoxicity observed fol- 
lowing exposure to xenobiotics other than mercury. Age, develop- 
mental status and the time of exposure, nutritional factors and 
gender are known to influence outcomes. 

We have limited ability to explain the interplay of such factors 
in humans. Consider the example of the disparate cognitive out- 
comes reported in children in the Faroe Islands and the Seychelles 
after similar prenatal methylmercury exposures. The reasons for 
this divergence remain unclear. The design of future epidemiologic 
studies must take into account the possibility of multiple xenobiotic 
exposures as well as the influence of factors that modulate risk. 
Our studies have important implications for understanding the role 
of gene-environment interactions in the pathogenesis of autism and 
related neurodevelopmental disorders. 

I refer subcommittee members to our recent publication in Molec- 
ular Psychiatry where experimental findings and their implications 
are discussed in more detail. Thank you for your attention, Mady 
Hornig, New York, NY. 

[The prepared statement of Dr. Hornig follows:] 
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CONGRESSIONAL TESTIMONY 

U.S. HOUSE OF REPRESENTATIVES 
THE SUBCOMMITTEE ON HUMAN RIGHTS AND WELLNESS 
COMMITTEE ON GOVERNMENT REFORM 

SEPTEMBER 8, 2004 HEARING 

TRUTH REVEALED: 

NEW SCIENTIFIC DISCOVERIES 
REGARDING MERCURY 
IN MEDICINE AND AUTISM 

submitted by: 

Mady Hornig, MD 
Director of T ranslational Research 
Jerome L. and Dawn Greene Infectious Disease Laboratory 

and 

Associate Professor of Epidemiology 
Mailman School of Public Health 
Columbia University 

Chairman Burton, Congressman Watson, and Members of the Subcommittee, 
Thank you for the opportunity to submit for the record this statement regarding 
our new animal model of the toxicity of thimerosal (ethylmercury preservative in 
vaccines) and its implications for human health. I regret that I am unable to 
personally present this testimony today due to a family medical emergency. Our 
work addresses whether genes are important in determining if mercury 
exposures akin to those in childhood immunizations can disrupt brain 
development and function. I also submit for the record an electronic copy of the 
first paper published on this animal model in the Nature Publishing Group journal, 
Molecular Psychiatry (Hornig M, Chian D, Lipkin Wl. Neurotoxic effects of 
postnatal thimerosal are mouse strain dependent. Mol Psychiatry 2004;9:833- 
845). 

The premise of our research is that if mercury in vaccines creates risk for 
neurodevelopmental disorders such as autism, genetic differences are likely to 
contribute to that risk. We built upon an extensive, existing literature on toxicity of 
other forms of mercury in inbred mouse strains that affirmed the importance of 
specific genes controlling immune responses (major histocompatibility complex, 
or MHC) in determining mercury-induced autoimmune outcomes in mice. Earlier 
studies, however, did not use the form of mercury present in vaccines, known as 
thimerosal, and did not consider whether intramuscular, repetitive administration 
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during early postnatal development, when the brain and immune systems are still 
maturing, might intensify toxicity. Based on reports of immune disturbances and 
family history of autoimmune disease in a subset of children with autism, we 
hypothesized that immune response genes linked to mercury immunotoxicity in 
mice would predict damage following low-dose, vaccine-based mercury in our 
mouse model. 

Our predictions were confirmed. Using thimerosal dosages and timing that 
approximated the childhood immunization schedule, our model of postnatal 
thimerosal neurotoxicity demonstrated that the genes in mice that predict 
mercury-related immunotoxicity also predicted neurodevelopmental damage. 
Features reminiscent of those observed in autism occurred in the mice of the 
genetically sensitive strain, including: generalized behavioral impoverishment 
and abnormal reaction to novel environments; enlargement of the hippocampus, 
a region of the brain involved in learning and memory; correlation of hippocampal 
enlargement with abnormalities in exploration and anxiety; increased packing 
density of neurons in hippocampus; and disturbances in glutamate receptors and 
transporters. Only mice carrying the H-2 S susceptibility gene showed these 
autism-like effects (SJL/J mice). Two mouse strains with different H-2 genes 
(C57BL6/J mice, H-2 b ; BALB/cJ mice, H-2 d ) did not demonstrate adverse 
consequences following thimerosal exposure. 

It is important to emphasize that these animal model studies do not provide 
conclusive evidence regarding a link between mercury exposure and human 
autism. Nonetheless, the finding that a specific genetic constraint profoundly 
alters the brains and behavior of thimerosal-exposed mice confirms the biological 
plausibility of thimerosal neurotoxicity, provides critical guidance for the 
interpretation of existing epidemiologic investigations into the potential 
association of thimerosal with neurodevelopmental disorders, and suggests 
important new avenues for future research. Our work implies that if genetic 
factors are operative in mediating a link between thimerosal and autism in 
humans, then studies that fail to consider genetic susceptibility factors will be 
compromised in their ability to detect a statistically significant effect even if one 
exists. 

Recent findings, presented at scientific meetings but as yet unpublished, suggest 
that thimerosal neurotoxicity in susceptible mice involves the generation of 
autoantibodies targeting brain components. This autoimmune response persists 
long after the presence of mercury can no longer be detected. If confirmed, these 
findings will enable us to develop a human diagnostic test to determine whether 
some individuals with autism have similar autoantibodies present in their 
peripheral blood. Such work would not only bring us a step closer to identifying 
the genes associated with thimerosal neurotoxicity in humans, facilitating 
prevention programs, it would also validate the utility of this animal model for the 
development of safe and effective modes of intervention. 



198 


It is highly likely that the neurotoxic effects of cumulative mercury burden, 
including exposure to other sources or forms of mercury (thimerosal in products 
other than vaccines; methylmercury in contaminated fish), follow similar patterns 
of genetic restriction; it is also likely that similar genetic factors influence the 
neurotoxicity observed following exposure to xenobiotics other than mercury 
(e.g., PCBs, the PBDEs used as flame retardants in computers, and infectious 
agents). Age and developmental status at the time of exposure, nutritional 
factors, and gender are also known to influence outcomes. We have limited 
ability to explain the interplay of such factors in humans; consider the example of 
the disparate cognitive outcomes reported in children in the Faroe Islands and 
the Seychelles after similar prenatal methylmercury exposures. The reasons for 
this divergence remain unclear. The design of future epidemiologic studies must 
take into account the possibility of multiple xenobiotic exposures as well as the 
influence of factors that modulate risk. Our studies have important implications 
for understanding the role of gene-environment interactions in the pathogenesis 
of autism and related neurodevelopmental disorders. 

I refer Subcommittee Members to our recent publication in Molecular Psychiatry 
where experimental findings and their implications are discussed in more detail. 

Thank you for your attention. 

Mady Hornig, MD 
New York, NY 
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Mr. Burton. Thank you, Dr. Deth. And thank her for her re- 
search. We really appreciate that. 

Mr. Deth. Thank you. 

Mr. Burton. So what she’s saying is, if there’s a genetic possibil- 
ity that the mercury in these mice can cause autistic like symp- 
toms? 

Mr. Deth. That’s right. The theme of her work, which parallels 
the theme of part of what I mentioned as well, is that genetic fac- 
tors that are probably exclusively or highly over-represented in au- 
tistic children are in fact giving them a higher vulnerability to thi- 
merosal, as they were in her mouse model. And her mouse had cer- 
tain genetic factors, autistic children no doubt have their own ge- 
netic factors that bring risk to their metal exposure. 

Mr. Burton. In the charts that you showed earlier, it showed 
two children from the same family. One had evidently genetic risk 
factors that the other one didn’t, and as a result they suffered au- 
tism while the other one didn’t. So that’s, you think, pretty com- 
mon among the population? 

Mr. Deth. At this point, we’ve only analyzed about half a dozen 
such paired siblings, that is, siblings of the same sex that either 
did or didn’t develop autism. So far we have found a correlation 
with thimerosal sensitivity, a higher thimerosal sensitivity and the 
occurrence of autism. 

At the same time, in that same larger set that we hope to even- 
tually get data on, a bigger data set, we can see the presence of 
these genetic risk factors as polymorphisms in the very same genes 
that affect this methylation process that thimerosal inhibits. So we 
are able now in a small number of families to show that genes do 
make a difference and where they do affect the outcome has to do 
with the methylation and thimerosal sensitive methylation path- 
ways. 

Mr. Burton. You said B12 administered in a certain way does 
help cure or clean out the autistic problem in children? 

Mr. Deth. A remarkable finding presented about a year and a 
half ago by Dr. James Neubrander at a meeting of Defeat Autism 
Now, or DAN meeting, was that when he administered methylB12 
injections to children in his autism practice, that a significant num- 
ber of them, that he estimated to be at least 75 percent, experi- 
enced significant improvement in their autism symptoms. In a fol- 
lowup presentation, he indicated that there was again a significant 
number of those who were so well benefited that the independent 
neurologists’ evaluation concluded that they no longer had autism. 

Now, this is not a large proportion that in fact were off the au- 
tism spectrum. But it is significant that even the numbers that he 
found were able to be so significantly improved that they could be 
thought to be autism-free. But they were still under treatment with 
methylB12. 

Mr. Burton. So some children can be helped, but it’s not a cure- 
all? 

Mr. Deth. That’s easily said. It’s unfortunate that it isn’t even 
effective for a larger number of children. But it is effective for 
many. 

Mr. Burton. If thimerosal, or the mercury, is indeed the culprit 
for causing some of this autism, and from Dr. Just obviously, it’s 
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not the only cause of autism, why do you think the IOM committee 
gave it a clean bill of health? 

Mr. Deth. As has been reviewed here, the IOM report very clear- 
ly says that their conclusion was based simply on a subset of the 
epidemiologic studies that they valued at a higher level than other 
studies, as you pointed out earlier. The hypotheses or the scientific 
data, in fact, that they did not include in their consideration they 
branded as speculative. 

I suppose it is speculative in that this information has not been 
out in the literature for more than a year or a year and a half. But 
in fact, it is not speculative, it’s hard science. Their conclusions 
were simply based upon epidemiologic studies that they selected. 

Mr. Burton. They were very selective in their findings? 

Mr. Deth. It appears to me personally that they had a mission 
to preserve vaccine reputation and that they were willing to turn 
a blind eye to the body of information indicating that thimerosal 
could have caused autism in a sub-population for the greater bene- 
fit. 

Mr. Burton. You’re being very diplomatic. 

Mr. Deth. I’m trying to be subjective on that matter. 

Mr. Burton. In other words, they would listen to the ones that 
were going to benefit certain people that they wanted to benefit, 
and they turned their eyes away from the five studies that showed 
that there was a correlation. 

Dr. Just, you were talking about this under-connectivity in the 
brains of autistic individuals. Do you think, and this has nothing 
to do with the mercury in vaccines, but it is interesting, do you 
think that they will be able to correct that in people in the future? 

Mr. Just. Yes, in two ways. First of all, in the short run, I think 
we can design therapies, and test them of course, that might be 
more effective than current therapies. It’s not going to be the cure- 
all. But I think there are ways to promote the kind of thinking to 
get those key players to work together in the face of and in spite 
of the under-connectivity. 

As you say, I don’t know the exact number of people who have 
autism now. They need to have the most effective treatment pos- 
sible given them. I think that’s one possible outcome of this kind 
of research. 

But in the slightly longer run, can we hope to cure it? I think 
not next year but in the long run, I think we can. And I think the 
way to do it is through a science called converging methods. Many, 
many kinds of evidence that point to the same thing, that’s how 
you can be most sure, I think. 

Mr. Burton. If you have somebody who has had their brain cells 
killed, in part, by mercury, could that be one of the reasons why 
you have this non-connectivity between the two portions? 

Mr. Just. There are definitely abnormalities in brain cells in peo- 
ple with autism. 

Mr. Burton. The causes we’re not sure of. 

Mr. Just. That’s right. But let me tell you one of the remarkable 
things about the brain. It has tremendous plasticity. People have 
a stroke and you can just visibly see an enormous number of brain 
cells being killed right then and there. And you see sometimes, not 
in everybody, sometimes you see a remarkable recovery. 
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Mr. Burton. Regeneration. 

Mr. Just. I don’t know about regeneration. Other parts of the 
brain taking over. I’ve seen this in my own research in stroke re- 
covery, and I think you can promote some of this. So I think there 
is tremendous potential there for that kind of therapy. 

Mr. Burton. Ms. Redwood, we appreciate your being with us 
again. You provided the subcommittee a newly released report from 
SafeMinds, outlining the last 5 years of research. In your opinion, 
did the CDC take this possible thimerosal-autism connection seri- 
ously? Did they pay any attention to that? Did they look at it? 

Ms. Redwood. Mr. Chairman, they did look at the issue. My con- 
cern is that what they saw was so disturbing to them, it was an 
unthinkable thought that a program that had been so successful 
that it could have possibly caused injury. I think it was an un- 
thinkable thought for CDC. And when they saw this initial data, 
it was so disturbing to them that they purposefully went about de- 
vising methods for that data to no longer be significant. 

There’s a number of manipulations that they did to that data 
along the 3 years or 4 years that they had it that made those high- 
ly statistically significant dose dependent relationships between ex- 
posure to thimerosal and adverse neurodevelopmental outcomes 
slowly go away with each new generation. So I think in my per- 
sonal opinion they didn’t want to find the truth. 

Mr. Burton. Well, I think they’re aware of the problem to a 
much greater degree than any of us would like to believe. When we 
passed the Homeland Security Bill, and I’ve brought this up at 
committee hearings before, at the 11th hour, this committee wrote 
most of the Homeland Security Bill, and at the 11th hour late at 
night, they put a provision in the bill which would protect pharma- 
ceutical companies from lawsuits pending from a component part 
of a vaccination, i.e. thimerosal, which was a preservative. And 
that, had it been passed into law, would have protected them from 
any type of legal remedy from these people who have been dam- 
aged, like your son or my grandson. 

And we were able to get that out in the Senate and it’s not the 
law. So there is still a liability exposure there, and it’s more of, if 
Congress and the people in the industry that are doing this re- 
search, and come up with a compromise that would protect them 
from large class action lawsuits which could put some of them out 
of business if this is ever proven beyond a reasonable doubt, and 
a solution that would help the people who have been damaged like 
your son and my grandson, by giving them restitution. 

We passed what we called the Vaccine Injury Compensation 
Fund back in the 1980’s, which was designed to help people who 
were damaged. That fund now has probably $3 billion in it. That 
may not be enough to be able to take care of all the children who 
have been damaged, or the people who have been damaged by vac- 
cines. 

But when, and I’m not saying if, but I believe when it’s proven 
that the mercury in vaccines has been a major contributing factor 
to these damaged kids, then there’s going to be a tremendous 
amount of liability exposure for these pharmaceutical companies 
and then they’re going to be out there all by themselves. That’s 
why I suggested to them that we try to beef up the Vaccine Injury 
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Compensation Fund and at the same time that we could protect 
them from class action lawsuits, as long as they took care of the 
people that were damaged. 

And then finally, get the mercury out of everything. Get it out 
of all vaccinations so that future generations of kids aren’t going 
to be damaged. 

We’re not there yet, but with the body of evidence that’s being 
developed by you, Dr. Deth, and the doctor that did the mice study, 
the body of evidence is growing. It’s going to be, in my opinion, con- 
clusive enough in the not too distant future that they’re going to 
be put in this position. 

So I’d just like to say, and I’m sure there’s nobody from the phar- 
maceutical industry here today, well, maybe there is, it’s time for 
them to sit down with the Members of Congress and people who 
are working in this area, and try to work out a way to beef up the 
Vaccine Injury Compensation Fund, No. 1, No. 2, get mercury out 
of all vaccinations or anything that goes into the human body, and 
third, we would be willing then to protect them from these class 
action lawsuits. 

And Dr. Fischer, you and I have been friends and worked on this 
for a long, long time. That would include, I believe, getting mercury 
out of anything that goes into the body, including amalgams. It 
seems to me unbelievable that when you can’t take the refuse from 
a mercury filling and flush it down the drain because it’s so toxic, 
and you don’t want to get it into the groundwater supply, that you 
have to put it into a container to protect the people from the con- 
tamination, that they put it in our mouths and say that if the fill- 
ing cracks or if the vapors from it, that they are not going to dam- 
age the human brain. It just doesn’t make sense to me. 

In any event, do any of you have any last comments you’d like 
to make before we call this hearing closed? What’s that? Do we 
have that? 

For the media and anybody else, we have a video that we got 
from a research group in Canada. I’d like to show that one last 
time, because this may be the last hearing we’ll have this year on 
this subject. So could we play that? It shows what happens when 
a minute amount of mercury is put in close proximity to a brain 
cell. So if we could run that real quickly. 

[Video presented.] 

Mr. Burton. I think that shows pretty clearly, and that was in 
1999, that’s been 5 years ago, and we showed that to the CDC and 
the FDA and HHS, and they have paid virtually no attention to it. 

Dr. Fischer, I’ll let you make a final comment then we’ll adjourn. 

Dr. Fischer. Thank you. I wanted to make one brief comment 
about that video. That’s a study that our Academy helped fund. Dr. 
Fritz Larshager, the lead investigator on that, told us actually at 
a hearing here about a year ago when he testified before this com- 
mittee that the amount of mercury that was used in that experi- 
ment was 1 million times less than the amount of mercury that is 
entranced the body on a daily basis from dental fillings. One mil- 
lion times less. 

Mr. Burton. Anybody else have any final comments you’d like 
to make? Yes, Dr. Deth. 
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Mr. Deth. In relation to Dr. Just’s presentation, even though it 
didn’t include thimerosal, I would like to just point out that the 
synchronization of brain waves seems to be a process that this 
methylation pathway involving dopamine receptors is also involved 
in. So it’s interesting to me, and I didn’t actually know Dr. Just be- 
fore this morning, that you would see impairment of the syn- 
chronized brain activity that fits very well with impairment of 
methylation. 

The other aspect that also makes his work link to ours is the fact 
that the synthesis of myelin, the white matter that was lower in 
autism in his study, and the corpus callosum is also dependent 
upon methylation. So an insult to that system could account for re- 
duced white matter, as well as reduced synchronization of brain ac- 
tivity that would contribute to autism. 

Mr. Burton. Thank you, Dr. Deth. Dr. Just. 

Mr. Just. I’d like to take the opportunity to express our tremen- 
dous appreciation of the individuals with autism and their families 
who have participated in our studies and others. This is just a criti- 
cal contribution to understanding autism, treating it effectively, 
finding a cure. We want to encourage others to do so. The pace of 
progress is only as fast as the number of individuals who volunteer 
increases. That can’t be over-emphasized. 

Mr. Burton. Well, we would encourage anybody who has an au- 
tistic child or who has autism in their family to participate in those 
kinds of studies. They’re not dangerous, there’s no danger involved, 
but it is going to be helpful long term. 

Ms. Redwood, do you have any last comments? 

Ms. Redwood. Yes, and again I apologize for going over my pres- 
entation. It’s just impossible 

Mr. Burton. That’s all right. We understand your enthusiasm. 

Ms. Redwood [continuing]. To sum up 5 years in 5 minutes. But 
one of the things that concerns us at SafeMinds is the creation of 
the Brighton Collaboration. We would ask for your help in contact- 
ing CDC to look into this further. 

Mr. Burton. We will. In fact, the reports that we have, all this 
is going to be sent over to the CDC along with a number of ques- 
tions, and to FDA. And we’re going to ask them to respond. I’m not 
optimistic we’re going to get any big change in their attitudes, but 
as the scientific research continues, I think it’s going to become 
very evident that mercury is a major contributing factor to these 
neurological disorders, including autism. 

Like I said before, I just don’t understand the pharmaceutical in- 
dustry, when we’ve already reached out to them to try to find a so- 
lution to this problem, getting mercury out of all vaccines, getting 
it out of amalgams, creating a fund, increasing the fund so we can 
take care of these people who have been damaged, and then finally, 
if they do that, protecting them from class action lawsuits, I just 
don’t understand the down side to any of that. Nevertheless, we’re 
not getting much response from them. 

But we will continue working on this, and I thank you all for 
your diligence and your hard work. We stand adjourned. 

[Whereupon, at 1:10 p.m., the subcommittee was adjourned.] 

[The prepared statement of Hon. Elijah E. Cummings and addi- 
tional information submitted for the hearing record follow:] 
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Statement of Congressman Elijah E. Cummings 
House Government Reform 
Subcommittee on Human Rights and Wellness Hearing 

On 

“Truth Revealed: New Scientific Discoveries Regarding Mercury in 
Medicine and Autism” 

September 8, 2004 at 10:00 a.m. 


Thank you, Mr. Chairman. 


I want to thank you for holding this hearing to discuss new scientific 
findings about the effects mercury has on the body. I look forward to 
learning more about any alleged relationship between mercury in pediatric 
vaccines and dental amalgam to autism. 


Although extensive research on autism continues to occur at federal 
agencies, such as the Centers for Disease Control and Prevention, the 
National Institutes of Health, and educational institutions such as the Center 
for Development and Behavior Learning at the University of Maryland 
School of Medicine in Baltimore, the causes of autism remain unknown. 


However, the growing awareness of autism, especially through this 
Committee, is leading to different scientific delving into the possible causes 
of this developmental disorder. 


1 
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In fact, recent concerns have centered around the use of dental amalgam, 
otherwise known as “silver fillings,” which are made up of about 50% 
mercury. Although dental amalgams have been widely used for over 1 50 
years, improved dental health over the last few decades has led to the use of 
alternative materials. The concern is that dental amalgams give off a 
mercury vapor that could possibly be absorbed by a patient. The Center for 
Disease Control (CDC) has not ruled out that this absorption may be 
harmful, since there are insufficient human studies to determine otherwise. 
The National Institutes of Health (NIH) is currently conducting such a study 
and the results, which will prove critical to the dental amalgam safety 
debate, should be available in 2005. 

The number of documented children suffering from autism is 1 out of every 
166 and the rates of autism diagnosis are continually rising in every state. 

As such, it is important that research and awareness continue in the medical 
and educational community. Hearings such as this help to raise awareness, 
while shedding light on the different theories related to the causes of autism. 


2 
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The witnesses here before us today are experts, and I look forward to 
hearing from them as they discuss the effects that mercury has on the body, 
and its possible link to autism. 


Thank you, Mr. Chairman, for holding this hearing. 


I yield back the balance of my time. 


3 
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Thimerosal Exposure in Infants and Developmental Disorders: 
A Prospective Cohort Study in the United Kingdom Does Not 
Support a Causal Association 


Jon Heron, PhD; and Jean Golding, DSc; and the ALSPAC Study Team 


ABSTRACT. Objective. There is an established link 
between exposure to mercury and impaired childhood 
cognitive development and early motor skills. Thimero- 
sal (also known as thiomersal), a preservative used in a 
number of children's vaccines, contains ethylmercury (an 
organic compound of mercury), and there has been con- 
cern that this exposure to mercury may be of some det- 
riment to young children. The aim of this research was to 
test in a large United Kingdom population-based cohort 
whether there is any evidence to justify such concerns. 

Methods. We used population data from a longitudi- 
nal study on childhood health and development. The 
study has been monitoring >14 000 children who are 
from the geographic area formerly known as Avon, 
United Kingdom, and were delivered in 1991-1992. The 
age at which doses of thimerosal-containing vaccines 
were administered was recorded, and measures of mer- 
cury exposure by 3, 4, and 6 months of age were calcu- 
lated and compared with a number of measures of child- 
hood cognitive and behavioral development covering the 
period from 6 to 91 months of age. 

Results. Contrary to expectation, it was common for 
the unadjusted results to suggest a beneficial effect of 
thimerosal exposure. For example, exposure at 3 months 
was inversely associated with hyperactivity and conduct 
problems at 47 months; motor development at 6 months 
and at 30 months; difficulties with sounds at 81 months; 
and speech therapy, special needs, and "statementing" at 
91 months. After adjustment for birth weight, gestation, 
gender, maternal education, parity, housing tenure, ma- 
ternal smoking, breastfeeding, and ethnic origins, we 
found 1 result of 69 to be in the direction hypothesized — 
poor prosocial behavior at 47 months was associated with 
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exposure by 3 months of age (odds ratio: 1.12; 95% con- 
fidence interval: 1.01-1.23) compared with 8 results that 
still supported a beneficial effect. 

Conclusions. We could find no convincing evidence 
that early exposure to thimerosal had any deleterious 
effect on neurologic or psychological outcome. Pediatrics 
2004;114:577-583; ALSPAC, cohort study , neurodevelop- 
ment, safety, thimerosal, thiomersal, mercury, vaccines. 


ABBREVIATIONS. wDTP, whole-cell diphtheria/tetanus/pertus- 
sis; DT, diphtheria /tetanus; ALSPAC, Avon Longitudinal Study 
of Parents and Children; DTP, diphtheria /tetanus /pertussis; 
SDQ, Strengths and Difficulties Questionnaire; OR, odds ratio; Cl, 
confidence interval. 


T hiomersal (thimerosal in the United States) is a 
preservative that is used in a range of chil- 
dren's vaccines and contains ethylmercury, an 
organic compound that is metabolized into mercury. 
High doses of a related organic mercury-containing 
compound methylmercury (MeHg) are toxic as 
shown after manmade disasters such as Minimata 
and Iraq. 1 However, there is also evidence that lower 
doses of MeHg can have adverse effects on child- 
hood development if exposed in utero or in the early 
months of life. This stems from work-focused com- 
munities such as the Faroes, 2 who consume large 
quantities of fish and whale meat, although these 
findings have not been replicated in studies in the 
Seychelles among communities also dependent on 
fish. 1 

It has been suggested that low doses of ethylmer- 
cury might have a similar effect on childhood cogni- 
tive development as methylmercury; however, there 
is little evidence to support this claim. 3 Moreover, 
ethylmercury is more quickly metabolized and evac- 
uated from the body than methylmercury. 4 

Current guidelines on safe exposure to thimerosal 
have been extrapolated from data on methylmercury 
and are varied, from 0.1. jug/kg/day of the Environ- 
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mental Protection Agency in the United States to 0.47 
fx g/kg/day of the World Health Organization. 5 Be- 
fore the change to thimerosal-free vaccines, US chil- 
dren could have been exposed to levels as high as 
187.5 jug by the time they were 6 months of age, 
exceeding the Environmental Protection Agency 
guidelines. In the United Kingdom, the only vaccines 
that contain thimerosal and have been routinely used 
in the past 2 decades are whole-cell diphtheria /tet- 
anus/ pertussis (wDTP) vaccine or diphtheria-teta- 
nus (DT) vaccine and any combination vaccine con- 
taining wDTP or DT. Although the United Kingdom 
exposure is lower by 6 months, the accelerated 
United Kingdom primary immunization schedule of 
2/3/4 months means that a maximum exposure of 75 
fx g may be received by 4 months of age. 

A recent US study 6 searched a large database of 
conditions linked to immunization history in young 
children and demonstrated a mild relationship be- 
tween exposure to thimerosal and neurologic prob- 
lems, including unspecified developmental delay, 
tics, attention-deficit disorder, and language and 
speech delay. The Institute of Medicine has stated 
that, although the hypothesis is biologically plausi- 
ble, there is currently insufficient evidence to sup- 
port a causal relationship and that more studies 
should be conducted to investigate this. 7 The current 
study was 1 of 2 British studies that were commis- 
sioned to provide additional information. 

METHODS 

Study Design 

The Avon Longitudinal Study of Parents and Children (AL- 
SPAC) enrolled women who resided in Avon in the southwest of 
England and had an expected date of delivery between April 1, 
1991, and December 31, 1992. A total of 14 541 women were 
recruited; of these, 13 617 had singleton offspring surviving to 12 
months of age. Additional details of the study aims and design are 
available (www.alspac.bris.ac.uk/). 8 Ethical approval was ob- 
tained from the study's own ethics committee and local research 
ethics committees. 

In format ion on childhood behavior and development was col- 
lected m questionnaires administered regularly after the birth of 
the study child. Data presented here are derived from questions 
asked at 6, 18, 30, 47, 81, and 91 months of age. Information on 
potential confounders comes from questionnaires given to the 
mother during both pregnancy and the period that followed. 

The information on immunizations was taken from the Bristol- 
based Child Health Surveillance Database (NHS Public Health 
Network). Preschool immunizations and examinations were re- 
corded and monitored for all children who resided in the Avon 
area, and information available consists of date and type of im- 
munization given. 

Measures of Exposure 

Mercury exposure for each child was defined according to the 
number of diphtheria /tetanus /pertussis (DTP) or DT doses re- 
ceived by 3 months (93 days) and by 4 months (124 days) of age. 
A continuous variable (HgAll) was also created from the age in 
days at DTP/DT doses 1, 2, and 3 in an attempt to calculate the 
age-specific DTP mercury exposure up to 6 months of age (see 
below). 

HgAll = [(183 - age at dose 1) + (183 - age at dose 2) + (183 
~ age at dose 3))/40 

When a dose was given later than 183 days (6 months), this age 
was truncated to 183; hence, the contribution to the numerator 
from this immunization would be 0. The higher the value of 
HgAll, the earlier the 3 doses of DTP/DT were given and hence 
the greater the exposure to mercury at a young age. The denom- 
inator of 40 was chosen to achieve a score of between 0 and 10 


solely to make the parameter estimates more sensibly scaled; 
however, before this scaling, 1 unit of the variable HgAll corre- 
sponded to a 1-day difference in the age at which DTP/DT was 
given. This measure is the same as that used by Andrews et al. 8 

Outcome Variables 

Behavior Rating 

We used the Strengths and Difficulties Questionnaire (5DQ), 1U 
completed by the mother when the children were 47 and 81 
months of age. The SDQ is a behavior scale that is used extensively 
in Europe and has been shown to have a good correlation with the 
Child Behavior Checklist.’ 1 The scale comprises 25 questions that 
are used to construct 5 subscales (prosocial, hyperactivity, emo- 
tional symptoms, conduct problems, and peer problems) and a 
total difficulties score (the total of all but the prosocial subscale 
that measures positive aspects of behavior). These scores have 
been prorated as instructed by their author 10 : no more than 2 
missing items are permitted within each of the subscales, and no 
more than 8 missing items are permitted for the total difficulties 
score. Those children with a permitted number of missing values 
have their part-musing scores scaled up to m3ke them comparable 
to the completely observed scores. The prosocial score differed 
from the others in that it was measuring positive behaviors. 
Hence, for this score, we use the low tail of the distribution as our 
binary outcome to indicate an adverse behavioral outcome. 

Speech Problems and the Mother's Worries About Her Child's 
Speech 

A number of questions have been examined regarding the 
child's speech as well as worries that the mother might have about 
speech from the 81-month questionnaire. 1) Does he or she stum- 
ble or get stuck on words or repeat them many times? (eg, 1 II I 
want a sweet). 2) Does your child have difficulty in pronouncing 
certain sounds (eg, th, sss, t)? 3) Which aspects of your child's 
growth and development are you worried about — his/her 
speech? At 91 months, the mother was asked whether the child 
had ever had speech therapy. 

Fine Motor Development 

Fine motor skills were assessed using a scale based on the 
revised Denver Scale. 12 The items used were those from Denver II 
and were adapted for parental report with the study population 
after piloting and discussion with focus groups. These scores are 
administered when the children are ~6, 18, and 30 months of age 
and have been corrected for gestation and age of child when the 
questionnaire was completed; the age range has been restricted to 
an 8-wcck window around the 3 intended age points. The lower 
~10% ol the tail was taken to be the adverse developmental 
outcome 

Tiis 

At is. 30, ,iiid 42 months, we asked how often the child has a tic 
or twitch (weekly or more, less than weekly, or never). Because of 
the small number of cases, a variable was created showing 
whethei any report of tics had been made over the 3 time points, 
giving a total of 171 cases. The question was asked again at 91 
months; however, of the 167 children with tics at 91 months, only 
11 had been reported as having tics in the period up to 42 months. 

Special Needs 

At 91 months, the mother was asked whether she had been 
informed, by the school or education authority, that her child had 
been designated as hav ing special educational needs. She was also 
asked whether the child had been "> I a (omen ted" (children are 
"statemented” when they have a learning difficulty or disability 
that affects their ability to function at school without the provision 
of extra resources; this category would include children, eg, with 
autism). 

Confounders Used 

Tire 9 confounders were as follows: birth weight (<2500 g, 2500 
g+), gestation (<37 weeks, 37 weeks +), highest maternal educa- 
tional attainment (3 groups created from a 5-point scale), gender, 
parity (first bom, second bom, third or more), housing tenure 
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(mortgaged, public housing, other-rented), midpregnancy mater- 
nal smoking (no, yes), child's ethnicity (white, nonwhite), and 
breastfeeding tor 3 months or more. These are variously associ- 
ated with childhood behavior and development. In addition, they 
all were related to the exposure variables at the 5% level of 
significance. Information was available on maternal fish consump- 
tion during pregnancy as a potential alternative source of mer- 
cury. It has previously been shown 13 that these measures are not 
positively associated with reduced child development; hence, 
these data were not used in the main analysis. The potential for a 
compounding of effects of thimerosai exposure and fish consump- 
tion was considered subsequently. 

Statistical Methods 

Distributions of outcome variables that comprised continuous 
data were heavily skewed and so were dichotomized because a 
transformation could not normalize the data. Each distribution 
was split such that the reference category contained —8070 to 90% 
of the data, with the upper tail (or lower for prosocial SDQ and 
Denver fine motor) constituting the adverse developmental out- 
come. 

Unadjusted associations were assessed using a x~ test for trend 
with the continuous exposure measure being grouped in equal 
quar tiles and the other 3 exposure variables treated as ordinal. 
After this, multivariable logistic regression models were derived 
with HgAII used in its continuous form and the other 2 exposures 
as ordinal variables. 


RESULTS 

Exposure Variables 

Of the 13 617 eligible children, dates of immuni- 
zation were available on all 3 doses for a total of 
12 810. An additional 146 children who had a record 
of <3 doses but were known still to be living in Avon 
by the time they were 6 months of age (70 had no 
doses, 25 had 1 dose, and 51 had 2 doses) were 
included. As a result, exposure was known for a total 
of 12 956 subjects (see Fig 1 for a more detailed 
breakdown of the exclusions). None of the children 
in our sample of 12 956 had received influenza or 
hepatitis B vaccine (thimerosal-containmg vaccines 
given to children in high-risk groups). 


Doses by 3 Months 

The distribution of number of doses obtained by 93 
days was as follows: no doses, 527 (4.1%); 1 dose, 
6586 (50.8%); and 2 or more doses, 5843 (45.1%). 

Dose’s by 4 Months 

For doses by 124 days, the distribution was as 
follows: no doses, 198 (1.5%); 1 dose, 1254 (9.7%); 2 
doses 6675 (51.5%), and 3 doses; 4829 (37.3%). Thus, 
only 37% had achieved the third immunization by 
exactly 4 months of age. However, of those 6675 
children with 2 doses by that time, 2118 received the 
third in the following week and another 1332 in the 
week after that. In fact, 5155 (77%) of them were fully 
immunized by the end of their fifth month. 

Cumulative Dose 

HgAII has a negatively skewed distribution with a 
median of ~6.5 units and a range of 0 to 10 units. 

Outcome Variables and Unadjusted Results 

The prevalence of each outcome along with the 
amount of data available (for which we also have 
exposure information) can be seen in the first 2 col- 
umns of Table 1. The reduction in sample size on 
adjustment shown in the final column was attribut- 
able mainly to the following confounders: breast- 
feeding (19.9% of 12 956 cases missing), maternal 
education level (16.6%), and child's ethnicity (13.5%). 
Other confounders suffered from up to 5% missing 
data. 

Table 2 shows the unadjusted odds ratios for the 3 
exposure variables and each of the outcomes. Confi- 
dence intervals are not shown. The following were 
significantly inversely associated at the 5% level with 
exposure by 93 days: hyperactivity at 47 months (P = 
.012), conduct problems at 47 months (P = .007), 
motor development at 6 months (P ~ 001) and at 30 



Dates of all 3 immunisations recorded 


Dates of less than 3 immunisations recorded but child 
known to be still living in Avon at 6 months of age 


Dales of less than 3 immunisations recorded and child 
known to have left area 


Missing/unusable dates on database 


Not on Child Health Surveillance Database 


Fig 1. How the starting sample for the analysis was reached The groups indicated by the 2 shaded boxes were believed to have valid 
thimerosai exposure data. 
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TABLE 1. Outcome Measures Used in Study of Effect of Exposure to Ethylmercury Measured in 
Children Delivered in Avon, UK, between 1991 and 1992 



% of 
Cases 

N Unadjusted 
Sample 

N Adjusted 
Sample 

Behavior (47 mo) 

Prosocial 

23.6 

8858 

7282 

Hyperactivity 

14.3 

8862 

7288 

Emotional symptoms 

10.5 

8872 

7290 

Conduct problems 

13.3 

8857 

7282 

Peer problems 

11.0 

8871 

7290 

Total difficulties 

15.4 

8838 

7268 

Behavior (81. mo) 

Prosocial 

19.2 

7878 

661(1 

Hyperactivity 

11.0 

7854 

Wi02 

Emotional symptoms 

13.0 

7871 

661th 

Conduct problems 

10.6 

7880 

6612 

Peer problems 

14.6 

7874 

6608 

Total difficulties 

14.0 

7851 

6600 

Fine motor skills 

6 mo 

9.3 

9788 

8153 

18 mo 

11.0 

9KS2 

7969 

30 mo 

13.3 

8522 

6975 

Speech 

Stumbles on words (81 mo) 

17.8 

7869 

6597 

Difficulty with sounds (81 mo) 

13.6 

7841 

6573 

Speech worries (81 mo) 

3.3 

7948 

6654 

Speech therapy (91 mo) 

11.2 

7346 

6170 

Any tics (18-42 mo) 

2.0 

8256 

6970 

Tics (91 mo) 

2.0 

7495 

6295 

Special needs 

Child has special needs (91 mo) 

8.4 

7519 

6310 

LEA statement (91 mo) 

2.9 

7698 

6441 


LEA indicates Local Education Authority. 


months (P < .001), difficulties with sounds at 81 
months (P = .014), speech therapy at 91 months (P = 
.024), and special needs (P - .038) and statementing 
(P = .013) also at 91 months. All but speech therapy 
was found to be significant with both the 124-day 
exposure and HgAll with the inclusion of an addi- 
tional association with conduct problems at 81 
months (P - .004) for 124-day (P = .016) and for 
HgAll. 

Multivariable Model 

The results of the multivariable model are shown 
in Table 2. The combined effect of controlling for the 
9 confounders was to remove a number of the sig- 
nificant negative associations found in the unad- 
justed analyses. However, this has proved insuffi- 
cient to reverse the effect to the direction originally 
hypothesized. 

There was only 1 (marginally) significant finding 
in the direction hypothesized: between poor proso- 
cial behavior at 47 months of age and exposure by 3 
months (P = .031); however, a single finding is to be 
expected given the 69 statistical tests performed. In 8 
other analyses, the results were statistically signifi- 
cant but in the reverse direction, ie, the more exposed 
the infant, the more beneficial the outcome. These 
were doses by 3 months and conduct problems at 47 
months (P = .035) and fine motor development at 30 
months (P = .021); doses by 4 months and reported 
tics at 91 months (P = .027) and child with special 
educational needs (P = .010); and cumulative expo- 
sure and fine motor development at 30 months (P = 
.003), tics at 91 months (P = .025), special educational 


needs (P < .001), and child statemented by Local 
Education Authority (P = .006). 

The size of the effects of each of the 9 potential 
confounding variables (birth weight, gestation, ma- 
ternal education, gender, parity, housing tenure, 
midpregnancy smoking, child's ethnicity, and 
breastfeeding) on the relationship between exposure 
and outcome was examined. As an example, we 
studied the relationship between parity and expo- 
sure by 3 months of age. There was a strong inverse 
relationship with 54% of "only children" having had 
2 or more doses by this time, 42% of those with 1 
sibling and 34% of those with 2 or more siblings have 
the same exposure (y 2 statistic for trend = 319.3, P < 
.001). Conversely, parity had the opposite relation- 
ship with fine motor development at 30 months. Ten 
percent of those with no siblings were in the lower 
tail, compared with 17% of those with 2 or more 
siblings (y 2 statistic = 64.0, P < .001). 

As a result, when controlling for parity in a model 
that examined the relationship between thimerosal 
exposure and fine motor development at 30 months, 
the odds ratio (OR) changed from 0.82 (confidence 
interval [Cl]: 0.73-0.92; P < .001) to 0.87 (Cl: 0.78- 
0.98; P = .018), thus reducing the apparent protective 
effect of thimerosal. 

To investigate further, we chose 3 of the strongest 
unadjusted associations between the exposure and 
an adverse outcome in which to study the amount of 
confounding attributable to each of the 9 confound- 
ers. The pairs chosen were 1) conduct problems at 81 
months and HgAll, 2) Denver development at 30 
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TABLE 2. Results of Regression Models With Exposure to Ethylmercury Defined by Dosage by 3 and 4 Months and a Cumulative 
Measure up to 6 Months and Measured in Children Delivered in Avon, UK, between 1991 and 1992 




Doses by 93 Days 

Doses by 124 Days 


HgAll 



UOR 

Adjusted Model 

UOR 

Adjusted Model 

UOR 

Adjusted Model 



AOR 

Cl 


AOR 

Cl 


AOR 

Cl 

Behavior {47 mo) 

Prosod a 1 

1.02 

1.12* 

1.01-1.23 

0.98 

1.05 

0.97-1.15 

0.99 

1.03 

0.98-1.08 

Hyperactivity 

0.87* 

0.91 

0.81-1.03 

0.88+ 

0.95 

0.85-1.05 

0.94* 

0,98 

0.93-1.04 

Emotional symptoms 

1.04 

1.03 

0.89-1.18 

1.01 

0.99 

0.88-1.11 

1.04 

1.03 

0.96-1. 1.0 

Conduct problems 

0.86+ 

0.87* 

0.77-0.99 

0.90* 

0.94 

0.85-1.05 

0.93+ 

0.96 

0.90-1.01 

Peer problems 

1.06 

1.06 

0.93-1.22 

1.04 

1.07 

0.95-1.21 

1.02 

1.02 

0.96-1.09 

Total difficulties 

0.94 

1.01 

0.90-1.14 

0.93 

1.01 

0.91-1,12 

0.95* 

0.96 

0.94-1.05 

Behavior {81 mo) 

Prosocial 

0.98 

0.97 

0.87-1.09 

0.95 

0.97 

0 88-1 .07 

0.98 

0.99 

0.94-1.04 

Hyperactivity 

0.97 

0.98 

0.85-1.13 

0.97 

1.01 

0 H4-I.15 

0.97 

1.00 

0.93-1. .07 

Emotional symptoms 

0.93 

0.90 

0.79-1.03 

0.99 

0.97 

0 86-1.08 

0.97 

0.97 

0.91-1.03 

Conduct problems 

0.92 

0.93 

0.80-1.07 

0.86+ 

0.93 

0.82-1.05 

0.92+ 

0.95 

0.90-1.02 

Peer problems 

1.03 

1.04 

0.92-1.18 

1.01 

1.03 

(192-1 15 

0.99 

1.01 

0.95-1.07 

Total difficulties 

0.94 

0.94 

0.83-1.08 

0.94 

0.98 

Obh-I 10 

0.95 

0.98 

0.92-1.04 

Fine motet skills 

6 mo 

0.82+ 

0.97 

0.84-1.11 

(l SS* 

1.00 

0.89-1.13 

(1.92+ 

0.99 

0.93-1.05 

18 mo 

0.97 

1.01 

0.89-1 .15 

0 44 

1.01 

0.90-1.13 

0.96 

0.99 

0.93-1.05 

30 mo 

0.821 

0.86* 

0.76-0.98 

0.86+ 

0.92 

0.82-1.02 

0.901 

0.92+ 

0.87-0.97 

Speech 

Stumbles on words (81 mo) 

0.95 

0.93 

0.83-1.05 

0.96 

0.99 

0.90-1.10 

0.97 

0.99 

0.94-1.05 

Difficulty with sounds (81 mo) 

0.87* 

0.93 

0.82-1.06 

0.86+ 

0.91 

0.82-1.01 

0.93+ 

0.95 

0.90-1.01 

Speech worries (81 mo) 

0.85 

0.93 

0.73-1.18 

0.91 

1.00 

0.82-1.23 

0.93 

0.98 

0.88-1.09 

Speech therapy (91 mo) 

0.86* 

0.93 

0.81-1.08 

0.94 

0.99 

0.87-1.12 

0.96 

0.98 

0.92-1.05 

Tics 

Any tics (.18-42 mo) 

0.92 

0.89 

0.62-1.26 

0.83 

0.82 

0.61-1.11 

0.90 

0.90 

0 77-1 04 

Tics (91 mo) 

0.82 

0.73 

0.53-1.01 

0.81 

0.74* 

0.57-0.97 

0.90 

0.87* 

0 76-0 98 

Special needs 

Child has special needs (91 mo) 

0.86* 

0.90 

0.76-1.06 

0.81 + 

0.84* 

0.73-0.96 

0 371 

0.891 

fl.S3-0.95 

LEA statement (91 mo) 

0.74* 

0.78 

0.60-1.02 

0.81* 

0.83 

0,67-1.04 

0 S(>t 

0.87+ 

0.78-0.96 


UOR indicates unadjusted odds ratio; AOR, adjusted odds ratio; LEA, Local Education Authority. 
* P < .05. 

+ P< -01. 
tP <. 001 . 


months, and dosage by 3 months and 3) difficulty 
with sounds at 81 months and dosage by 4 months. 

The unadjusted associations were recalculated for 
the complete-case sample for which we had all con- 
founders. The effect size for 1 remained unchanged 
and for both 2 and 3 strengthened. Each confounder 
was then entered individually into a model that con- 
tained only the exposure variable, and the effect on 
the exposure's effect size was observed The percent- 
age change in the size of this effect was then studied 
to assess the amount of confounding that was taking 
place. We found that the only variable with a con- 
sistently high confounding effect was parity, with up 
to one third of the apparent effect of the exposure 
variable accounted for by this variable. Other than 
that, housing tenure and smoking accounted for 18% 
and 9.2% of the effect size, respectively, for example 
1 and all other variables accounted for <5% each. 

Missing Data 

Outcome data were not available for all subjects. 
We compared the response to the 81 -month ques- 
tionnaire with the variable describing thimerosal ex- 
posure at 124 days of age. For our sample of 12 956, 
the response rate was 61.3%; however, this was 
strongly related to thimerosal exposure Response 
rates ranged from 48% for those with no exposure by 
124 days to 65.4% for those with full exposure (3 


doses; \ 2 test for trend P < .001). A similar pattern 
was observed both for the other 2 exposure variables 
and for completion of other questionnaires used in 
this study. 

A substantial number of cases were removed 
through inclusion of the 9 confounding factors. Ad- 
ditional investigation showed no evidence of a dif- 
ferent unadjusted relationship for those cases for 
which only some of the confounders were observed. 

To determine whether the 146 children with fewer 
than 3 doses of vaccine recorded were an atypical 
group, we refitted the multivariable models without 
these cases. The results were essentially the same. 

Combined Effect of Fish Consumption and Thimerosal 

Daniels et al 13 did not find an adverse association 
between maternal fish consumption during the third 
trimester of pregnancy and later neurodevelopment. 
In some cases, they actually observed a beneficial 
effect of increased fish in the diet, concluding that the 
nutritional contribution of fish might outweigh po- 
tentially harmful effects of methylmercury at the low 
levels present. 

These findings are not dissimilar from our own 
results for thimerosal. This is all the more surprising 
when one considers that there is a negligible corre- 
lation between the 2 variables. For instance, 35.1% of 
those in the lowest quartile of the cumulative dose of 
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thtmerosal by 6 months were in the top group of the 
fish variable (a composite measure of white and oily 
fish) used by Daniels et al, compared with 34,8% of 
those in the top quartile of cumulative dose. 

We found in a bi variable analysis that it was not 
uncommon for both fish consumption and thimero- 
sal to provide an independent beneficial effect. For 
instance, for conduct problems at 81 months of age, 
we found HgAH to give an OR of 0.92 (95% Cl: 
0.87-0.98) and fish to give an OR of 0.86 (95% Cl: 
0.80-0.92) — both exposures being used as 4-ievel 
ordinal variables with P values of .005 and <.001, 
respectively. In this particular example, fish re- 
mained marginally significant (OR: 0.92; 95% Cl: 
0.85-0.99; P = .033), whereas HgAll was not longer 
so (OR: 0.96; 95% Cl: 0.89-1.02) once an adjustment 
for confounders had been made. 

On the basis of the literature, one would expect 
that high levels of fish in pregnancy together with a 
high cumulative dose of thimerosal in early life 
would give an increased risk of neurodevelopmentai 
delay compared with either factor in isolation. To 
investigate this, we created a 3-level variable. Group 
1 was below the median of HgAH and scored low on 
fish intake, group 3 was above the median of HgAll 
and scored high on fish intake, and group 2 consisted 
of the middle ground. Table 3 shows the odds of each 
adverse outcome for groups 2 and 3 compared with 
that of group 1. We find that the odds are generally 
lower for group 3 than for group 2; furthermore, the 
odds for both groups are seldom >1. Hence, these 2 


variables confer a combined benefit rather than a 
detriment. 

DISCUSSION 

This study, based on a large United Kingdom- 
based prospective cohort, shows no evidence of any 
harmful effect of an accelerated immunization sched- 
ule with thimerosal-containing vaccines. We are in 
agreement with the other British study 9 in showing 
little or no risk associated with the administering of 
thimerosal-containing vaccines to children younger 
than 6 months. Their 1 positive finding was a higher 
rate of tics; however, we showed no evidence of 
increased tics by 42 months and actually a reduction 
in reported tics at 91 months. 

A reported limitation in the study by Andrews et 
a! 9 was the lack of information on potential con- 
founding variables. We have now shown that, with 
the variables we have considered at least, there is 
surprisingly little effect giving weight to their find- 
ings. 

One explanation for the lack of a significant find- 
ing in our study is that the size of the effect of a 
confounder that has not been considered over- 
whelms any possible detrimental effect of thimerosal 
that one would expect to be acting in the opposite 
direction. This seems unlikely because many of the 
variables that we had expected to be strong con- 
founders made very little difference to the results. 

The analysis of the children with missing outcome 
data showed that these tended to be immunized later 


TABLE 3. Combined Effect of Exposure to Methylmercury From Maternal Fish Consumption During Pregnancy and Exposure to 
Ethylmercury From Thiomersal During the First 6 Months of Life, Measured in Children Delivered in Avon, UK, between 1991 and 1992 



Unadjusted Effect 

Adjusted Effect 


Group 2, 

OR (95% Cl) 

Group 3, 

OR (95% Cl) 

Croup 2, 

OR (95% Cl) 

Group 3, 

OR (95% Cl) 

Behavior (47 mo) 

Prosocial 

0.87(0.75-1.01) 

0.86 (0.74-1.00) 

0.86 (0.73-1.02) 

0.94 (0.79-1.11) 

Hyperactivity 

0.96(0.81-1.14) 

0.70 (0.58-0.85) 

1.08 (0.89-1.32) 

0.90 (0.73-1.12) 

Emotional symptoms 

0.83 (0.68-1.01) 

0.83 (0.67-1.01) 

0.80 (0.65-1.00) 

0.78 (0.62-0.99) 

Conduct problems 

0.77 (0.65-0.92) 

0.63 (0.53-0.76) 

0.83 (0.68-1.01) 

0.76 (0.61-0.94) 

Peer problems 

0.88 (0.72-1.06) 

0.82 (0.67-1.01) 

0.92 (0.74-1.15) 

0.94 (0.74-1.19) 

Total difficulties 

0.78 (0.67-0.93) 

0.64 (0.54-0.76) 

0.89 (0.73-1.07) 

0.82 (0.67-1.00 

Behavior (81 mo) 

Prosocial 

0.88 (0 74-1 04) 

0.83 (0.70-0.99) 

0.87 (0.72-1.05) 

0.83 (0.68-1.01) 

Hyperactivity 

0.89(0 73-1 10} 

0.78 (0.63-0.97) 

0.88 (0.69-1.1 1) 

0.82 (0.64-1.06) 

Emotional symptoms 

0.81 (0.67-0.98) 

0.83 (0.68-1.01) 

0.78 (0.63-0.97) 

0.80(0.64-1.00) 

Conduct problems 

0-80 (0.65-0.99) 

0.63 (0.51-0.79) 

0.85 (0.67-1.07) 

0.74 (0.58-0.95) 

Peer problems 

0.67 (0.56-0.81) 

0.69 (0.58-0.84) 

0 68 (0 5(,-0.84) 

0.71 (0.58-0.88) 

Total difficulties 

0.76 (0.63-0.91) 

0.66 (0.54-0.80) 

0 80 (0 f>5-0.98) 

0.74 (0.59-0.92) 

Fine motor skills 

6 mo 

0 8 1 ' (0.73-1.09) 

0.82 (0.67-1.02) 

(1.93 (0.75-1.17) 

0.98 (0.77-1.25) 

18 mo 

0 S! (0.68-0.97) 

0.69(0.57-0 84) 

0.81 (0.66-0.99) 

0.75 (0.60-0.94) 

30 mo 

0 MS {() 73-1.05) 

0.73 (0.60—0 sk) 

0.88(0.72-1.08) 

0.77 (0.62-0.96) 

Speech 

Stumbles on words (81 mo) 

0.84 {0.71-1 .(Kl) 

0.85(0.71-1.01) 

0.85(0.70-1.04) 

0.89 (0.72-1.08) 

Difficulty with sounds (81 mo) 

1.10(0.90-1.34) 

1 04 (U 84-1 28) 

0.95 (0.76-1.19) 

0.94 (0.75-1.19) 

Speech worries (81 mo) 

0.95(0.65-1.38} 

1 US (073-1 3K) 

0.80 (0.53-1.20) 

1.05 (0.69-1.60) 

Speech therapy (91 mo) 

0.80(0.65-0.99) 

U 74 (0 59-0 92) 

0.73 (0.57-0.90) 

0.73 (0.57-0.93) 

Tics 

Anv tics (18-42 mo) 

0.70 (0.46-1.06) 

0.41 (0.25-0.66) 

0.98 (0.57-1.69) 

0.55 (0.29-1.02) 

Tics (91 mo) 

0.97 (0.61-1.56) 

0.77(0.46-1.27) 

1.01 (0.60-1.70) 

0.70 (0.40-1.24) 

Special needs 

Child has special needs (91 mo) 

0 86 (0.68-1.10) 

0.82(0.64-1.05) 

0.80 (0.61-1.05) 

0.81 (0.62-1.08) 

LEA statement (91 mo) 

0 75 (052-1.10) 

0.59 (0,40-0.89) 

0.77 (0.52-1.16) 

0.64 (0.41-1.00) 


LEA indicates Local Education Authority. 
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and hence have a lower thimerosal exposure at any 
given age. We also found that for the nonmissing 
data, those who were immunized later tended to 
have the kind of sociodemographic status that was 
associated with the poor developmental outcomes. 
This means that the children with missing outcome 
data are likely to have lower thimerosal exposure but 
more adverse outcomes. Therefore, any bias intro- 
duced as a result of not having the missing data is 
likely to be in the direction of the hypothesis (higher 
exposure associated with adverse outcomes). Al- 
though this bias would be expected to effect the 
unadjusted analysis, it should have much less effect 
on the adjusted analysis that controls for sociodemo- 
graphic factors. Although it could be argued that 
scores based on maternal reported behavior /devel- 
opment are not sensitive enough to detect the subtle 
differences that we might expect in a population 
with no other major sources of mercury, we have 
shown that there is also no detrimental effect with 
the less subjective measure of a child's having special 
educational needs. 

One limitation of this study is the uniformity in the 
exposure variable. As stated earlier, 77% of those 
who had had only 2 doses by 4 months of age had 
received their third vaccine by the end of the fifth 
month. We would expect this to reduce our power to 
detect a harmful effect of the thimerosal preserva- 
tive; however, this does not explain why 5 of the 6 
significant results and 39 of the 57 nonsignificant 
results are in the direction contrary to that hypothe- 
sized. 


CONCLUSION 

We could find no convincing evidence that early 
exposure to thimerosal had any deleterious effect on 
neurologic or psychological outcome when given ac- 
cording to an accelerated schedule. This is reassuring 
for developing countries that receive DTP vaccines 
according to the Expanded Program of Immuniza- 
tion schedule and where multidose vials that contain 
the thimerosal preservative are often the only option. 
In the face of the current evidence from this study 
and the growing literature, the dangers posed by 
contaminated multidose vaccine vials far outweigh 
any potential risk posed by thimerosal. 
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Thimerosal Exposure in Infants and Developmental Disorders: 
A Retrospective Cohort Study in the United Kingdom Does Not 
Support a Causal Association 


Nick Andrews, MSc*; Elizabeth Miller, MBBS, FRCPath, FFPHMfc Andrew Grant, PhD*; Julia Stowe, BA§; 
Velda Osborne, BScj|; and Brent Taylor, PhD, MBCHB§ 


ABSTRACT. Objective. After concerns about the pos- 
sible toxicity of thimerosal-containing vaccines in the 
United States, this study was designed to investigate 
whether there is a relationship between the amount of 
thimerosal that an infant receives via diphtheria-tetanus- 
whole-cell pertussis (DTP) or diphtheria-tetanus (DT) 
vaccination at a young age and subsequent neurodevel- 
opinental disorders. 

Methods. A retrospective cohort study was performed 
using 109 863 children who were born from 1988 to 1997 
and were registered in general practices in the United 
Kingdom that contributed to a research database. The 
disorders investigated were general developmental dis- 
orders, language or speech delay, tics, attention-deficit 
disorder, autism, unspecified developmental delays, be- 
havior problems, encopresis, and enuresis. Exposure was 
defined according to the number of DTP/DT doses re- 
ceived by 3 and 4 months of age and also the cumulative 
age-specific DTP/DT exposure by 6 months. Each 
DTP/DT dose of vaccine contains 50 jug of thimerosal (25 
jig of ethyl mercury). Hazard ratios (HRs) for the disor- 
ders were calculated per dose of DTP/DT vaccine or per 
unit of cumulative DTP/DT exposure. 

Results. Only in 1 analysis for tics was there some 
evidence of a higher risk with increasing doses (Cox's 
HR: 1.50 per dose at 4 months; 95% confidence interval 
fCl): 1.02-2.20). Statistically significant negative associa- 
tions with increasing doses at 4 months were found for 
general developmental disorders (HR: 0.87; 95% Cl: 0.81- 
0.93), unspecified developmental delay (HR: 0.80; 95% Cl: 
0.69-0.92), and attention-deficit disorder (HR: 0.79; 95% 
Cl: 0.64 -0.98). For the other disorders, there was no evi- 
dence of an association with thimerosal exposure. 

Conclusions, With the possible exception of tics, 
there was no evidence that thimerosal exposure via 
DTP/DT vaccines causes neurodevelopmental disorders. 
Pediatrics 2004;114:584-591; cohort study, neurodevelop- 
ment, safety, thimerosal, thiomersal, vaccines. 
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general practitioner; HR, hazard ratio; Cl, confidence interval. 

I norganic mercury (Hg) poses a potential risk of 
neurodevelopmental and renal toxicity in young 
children. 3 - 2 Cumulative exposure to an organic 
mercury- containing compound, methylmercury, 
can also produce neurologic or renal damage as it 
has a long half-life and can cross the blood-brain 
barrier, where it accumulates and is converted to 
inorganic mercury. Guidelines to limit cumulative 
exposure to methylmercury have been drawn up by 
various agencies and incorporate a wide margin of 
safety. The maximum daily dose specified by these 
different agencies varies by nearly 5-fold, the most 
stringent being the guideline of the Environmental 
Protection Agency in the United States that specifies 
a maximum daily exposure to Hg of 0.1 jzg/kg ex- 
trapolated from data on methylmercury exposure. 
These guidelines are reproduced by Pichichero. 2 

Ethylmercury, a related organic mercury com- 
pound, is a constituent of thimerosal, an antibacterial 
agent used in certain nonlive vaccines. Ethylmercury 
has a much shorter half-life than methylmercury, 
being rapidly excreted via the stools after parenteral 
administration such that blood levels remain sub- 
stantially below the safe threshold. 2 Nevertheless, 
the guidelines to limit cumulative methylmercury 
exposure have been translated to ethylmercury. 3 In 
the United States, increases during the 1990s in the 
number of childhood vaccines that contained thimer- 
osal, which contains 49.6% Hg by weight, led to 
questions about safety because the maximum cumu- 
lative exposure in some US children was 187.5 jig Hg 
by 6 months of age, which would have exceeded the 
stringent Environmental Protection Agency limit. Al- 
though there is no evidence that this level of Hg 
exposure via ethylmercury was likely to or had ac- 
tually caused any harm, a joint statement was issued 
by the American Academy of Pediatrics and the Pub- 
lic Health Service in 1999 recommending the removal 
of thimerosal from vaccines as soon as possible, as a 
precautionary measure. 4 Although the World Health 
Organization (WHO) supported in principle the 
move toward thimerosal-free vaccines, it neverthe- 
less recommended that vaccines that contain thimer- 
osal continue to be used in the meantime because the 
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known morbidity and mortality from vaccine-pre- 
ventable diseases greatly outweighed any theoretical 
risk from ethylmercury. 5 

In 2001, the preliminary results of an unpublished 
US cohort study that screened for associations be- 
tween various neurodevelopmentai and renal disor- 
ders and infant thimerosal exposure in vaccines were 
made available to an Institute of Medicine Immuni- 
zation Safety Review. 6 This study used the comput- 
erized Vaccine Safety Da tali nk (VSD) developed by 
the Centers for Disease Control and Prevention 
(CDC) in association with 2 health maintenance or- 
ganizations (HMOs). 7 The preliminary results sug- 
gested a possible trend between the level of ethyl- 
mercury exposure in the first few months of life and 
the following neurodevelopmentai diagnoses: tics, 
attention-deficit disorder (ADD), language /speech 
delays, unspecified delays, and general neurodevel- 
opmentai delays. Although additional analyses were 
later conducted to control for confounding variables 
and to include more data, some disorders remained 
significant Given the exploratory nature of this 
study, it was unclear whether these findings were 
real, a result of chance, or a result of uncontrolled 
confounding or bias. A subsequent, much smaller 
study by the CDC using another HMO data set did 
not confirm the first findings but had inadequate 
power to identify effects of the size seen in the first 
study. 6 

After review of the available evidence by the WHO 
Global Advisory Committee on Vaccine Safety, it 
was recommended that other studies be conducted 
to test the hypotheses raised by the VSD study. 8 The 
General Practice Research Database (GPRD) in the 
United Kingdom was identified as l of the few da- 
tabases that were comparable to the HMO databases 
used in the VSD study. 9 ' 10 In addition, the Avon 
Longitudinal Study of Pregnancy and Childhood in 
the United Kingdom was identified as a prospective 
cohort with information on vaccination and regular 
assessment of children's developmental progress. 
This cohort had the advantage of having data on 
many potential confounding variables, although it 
was not large enough to assess rare outcome condi- 
tions. The results of the analysis of this study are 
published together with this article. 11 

The GPRD holds data on all significant patient 
consultations, referrals, and prescribed medicines, 
including vaccines from 1988 from ~500 general 
practices in the United Kingdom. Together, these 
practices provide primary health care for 3.4 million 
patients (5.7% of the population). Preliminary anal- 
yses conducted by staff of the Morbidity and Health 
Care Team of the Office for National Statistics (which 
until 1999 managed the GPRD) using the Interna- 
tional Classification of Diseases (ICD) codes for the 
outcomes of interest from the CDC study confirmed 
that the GPRD had sufficient power to test the hy- 
potheses generated in the CDC study 

In the United Kingdom, the only vaccine that con- 
tains thimerosal and has been used routinely in the 
infant immunization program in the past 2 decades is 
diphtheria-tetanus-whole-cell pertussis (DTP) vac- 
cine or diphtheria-tetanus (DT) vaccine and any com- 


bination vaccine that contains DTP or DT. These 
vaccines ail contain 50 )xg of thimerosal (25 jxg of Hg) 
per dose. No other thimerosai-containing vaccines 
have been given routinely to United Kingdom chil- 
dren, so the cumulative Hg exposure by age can be 
readily obtained from the number of doses of DTP- 
or DT-containing vaccines given. Because the United 
Kingdom changed to an accelerated 2/3/4 month 
DTP immunization schedule in 1990 (replacing the 
former 3/5/10 month schedule) and because vacci- 
nations are generally given on time in the United 
Kingdom, a substantial proportion of children in the 
GPRD cohort will have had a cumulative Hg expo- 
sure of 150 n g of thimerosal (75 /xg of Hg) by 4 
months of age. This level of Hg exposure, although 
lower than the maximum of 187.5 /xg received in the 
United States by 6 months of age, is similar to the 
level received by ~3 to 4 months of age in the United 
States. It is also the same as the amount of thimerosal 
used by developing countries that follow the ex- 
panded immunization schedule. 

METHODS 

The GPRD Cohort 

Information on all children who were born from 1988 to 1997 
and had at least 2 years of continuous follow-up from birth in the 
GPRD was obtained from the Office for National Statistics. Data 
were available up to the end of 1999 in linked patient, medical, 
and prevention databases for 152 898 children, For quantifying 
thimerosal exposure by age, it was important that an exact date of 
birth (to the day) be available. The patient database had informa- 
tion only on year and month of birth, but we were able to obtain 
exact dates of birth for 109 863 children from the date at which 
procedures or measurements taken on the day of birth were 
recorded in the linked medical database. Additional data quality 
processing, mostly concerning the validity ot the dates of birth, 
vaccination, or the date of recoi ding ot the neurodevelopmentai 
problems, led to the exclusion of 271 1 records (2.5% of the cohort), 
leaving 107 152 children for analysis (Fig 1). 

For each child, information was available on date of birth, 
gender, date leaving the practice (if applicable), last date that data 
were obtained from the practice, dates of all vaccinations (along 
with vaccine code and dose number), and dates and Read or 
OXMIS codes for all medical events. Read and OXMIS are diag- 
nostic coding schemes that are built into practice software and 
based respectively on 1CD-9 and 1CD-8 codes. We had no infor- 
mation enabling identification of the patient and no information 
on general practitioner (CP) practice, so the only potential, con- 
founding variables that could be allowed for were gender and 
year/ month of birth. 

Exclusion Criteria 

Children with Read and OXMIS codes relating to a variety of 
prenatal, perinatal, and postnatal conditions that occurred before 
6 months of age were excluded as were children who were re- 
corded as having an outcome event in the first 6 months of life. 
These children were excluded from the main analysis because the 
presence of such a condition is likely to affect both vaccination and 
future neurodevelopmentai outcomes. Examples of exclusions 
were birth asphyxia, Down syndrome, cerebral palsy, meningitis, 
encephalitis, and head injury. Children were also excluded when 
they received either hepatitis B or influenza vaccination in the first 
6 months of life because such children are likely to be an atypical 
subgroup. Children who were bom preterm (<37 weeks' gesta- 
tion) are likely to be of low birth weight, and many sta\ small. 
Such infants might be more susceptible to standard closes of 
thimerosal. Preterm infants therefore were analyzed separately. 

Exposure Variables 

Hg exposure for each child was defined according to the num- 
ber of DTP/DT doses received at 3 months (93 days) and 4 months 
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Fig 1 , Selection of the GPRD cohort. 


Bom into GPRD 1988 to 1997 
with at least two years follow up 

Exact date of birth available 
from linked medical database 

Dates of birth, vaccination and 
outcomes in a valid format 


Congenital, prenatal or 
perinatal conditions meeting 
exclusion criteria (3,589) 


Postnatal condition in first six} 
months of life meeting 
exclusion criteria (391) 

Outcome condition in first six} 
months of life (133) 

Hepatitis B or influenza 
vaccination (103) 


None 

of 

these 

apply 



(124 days) of age. These ages were chosen to give a wide distri- 
bution for the number of children who received 0 to 3 doses of 
DTP/DT. A continuous variable (HgAll) that aimed to capture the 
age-specific Hg exposure up to 6 months (183 days) of age was 
also created. This variable was created to circumvent the problem 
of choosing age cut-offs and also to provide greater study power. 
HgAll was created from the age in days at the 3 DTP/DT doses as 
follows: 

HgAll = [(183 - age at dose 1) + (183 - age at dose 2) + (183 
— age at dose 3)J/4CI 

When a dose was not given or was given later than 183 days of 
age, for the purpose of the above calculation, the age was set to 183 
days. The higher the value of HgAll, the earlier the 3 doses of 
DTP/DT were given and the child thus was exposed to a higher 
dose of mercury at a younger age. The arbitrary division by 40 was 
to ensure that when calculating hazard ratios (HRs), 1 unit of 
HgAll was of a meaningful size. One unit of HgAll corresponds to 
a combined difference of 40 days (while under the age of 183 days) 
in the age at which DTP/DT is given. For example, a child who 
received dose 1 at 60 days, dose 2 at 88 days, and dose 3 at 116 
days would have an HgAll value of 7.125, whereas a child who 
received doses 1 and 2 by the same age but dose 3 at 156 days 
would have an HgAll value of 6.125. 

Outcome Events 

The outcome events of most interest we to OXM1S and Read 
codes relating to general ncu rodevelop me n t a i disorders (a com- 


posite category that comprised the following 1CD-9 codes: 299 
[childhood psychoses including autism], 300.3 [obsessive-compul- 
sive disorders], 307 [specific psychopathological syndromes], 
312.0 [unsocialized disturbance conduct, aggressive], 313 [emo- 
tional disturbance], 314 [hyperkinetic syndrome], 315 [specific 
delays in development], 317-319 [mental retardation], and V40 
[mental and behavioral problems]) and other individual condi- 
tions as follows: unspecified development delays, tics, ADD and 
language or speech delay, enuresis, encopresis, autism, and non- 
specific bchaviot.il problems. The ICD-9 codes relating to these 
outcomes are shown in Table 1. 

Statistical Methods 

The data were analyzed by Cox proportional hazards survival 
analysis in the statistical package S-Plus. l? Survival for each child 
was taken as the number of days from age 183 days to the age at 
the first mention of each predefined outcome of interest. If for a 
particular outcome no event occurred, then survival was taken as 
being greater than the time to the end of follow-up. HRs with 95% 
confidence intervals (Cls) and two-sided P values w'ere calculated 
for the eflect ol thimerosal exposure. The effect of the number of 
doses received by 3 and 4 months of age was quantified by the 
trend in hazard per dose. When the trend was significant, the HRs 
for 1, 2, and 3 doses at 4 months compared with the baseline of 0 
doses were also calculated. A HR >1 is consistent with the hy- 
pothesis that early Hg exposute is associated with, an increased 
risk of a predefined developmental outcome, whereas a HR <1 is 


TABLE 1. Numbers With the Various Outcome Conditions foi the Term and Preterm Cohorts, the Percentage Male, and the 
Estimated Median Age in Years at First Mention 


Outcome 


Term Infants 


Preterm Infants 

(ICD-9 Codes) 

" 

% 

Male 

Median age at First 
Mention, y 

n 

% 

Male 

Median age at First 
Mention*, y 

Gem' rat developmental 

2035 

71.1 

3.6 

no 

66.4 

3.6 

disoidors 

Unspecified behavioral 

816 

71.2 

4.8 

30 

70,0 

5.3 

problem (3129) 

Enuresis (7883) 

1312 

53.6 

5.6 

35 

60.0 

6.1 

Encopresis (7876) 

121 

66.9 

5.5 

4 

75.0 

— 

Tics (3072) 

70 

70.0 

5.2 

1 

100.0 

— 

ADD (314) 

222 

77.0 

3.7 

8 

87.5 

— 

Language/speech (3153) 

666 

70.4 

3.0 

33 

69.7 

3.4 

Unspecified delay (3159) 

485 

67.2 

2.4 

52 

59.6 

2.1 

Autism (2990) 

104 

8^.4 

4.4 

2 

50.0 

— 


* Where there are <10 cases, a median age is not calculated 
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TABLE 2. Distribution in the Term and Preterm Cohorts of the Number of Doses of DTP/DT 
Received in Total, by 3 and 4 Months of Age 

Exposure Level Term Preterm 

Cohort Cohort 


No. of doses of DTP/DT 

0 

945 

0.9 

37 

1.5 


1 

1687 

1.7 

38 

1.5 


2 

1090 

1.1 

60 

2.4 


3 (third dose £ 1 y) 

94730 

94.2 

2255 

91.3 


3 (third dose >1 y) 

2120 

2.1 

81 

3.3 

Doses by age 3 mo 

0 

7881 

7.8 

350 

14.2 

1 

51309 

51.0 

1390 

56.3 


2 

41382 

41.1 

731 

29.6 

Doses by age 4 mo 

0 

3419 

3.4 

142 

5.8 

1 

11766 

11.7 

442 

17.9 


2 

50349 

50.1. 

1299 

52.6 


3 

35038 

34.8 

588 

23.8 


indicative of a potential protective effect. In all analyses, gender 
and year of birth were included as potential confounding factors; 
month of birth was also included when statistically significant at 
a 5% level. The effect of the number of doses of thimerosal was 
also examined visually in reverse Kaplan -Meier plots. 

The main analysis included all children whether recorded as 
receiving 0, 1, 2, or 3 doses of DTP/DT at any age. However, it 
seemed possible that, as a result of socioeconomic or other con- 
founding factors, children who did not complete vaccination in 
the first year of life would form a biased group. The data therefore 
also were analyzed after excluding all children who did not re- 
ceive 3 doses of vaccination by age 366 days. 

The median age at first mention of each outcome (Table 1) was 
estimated by taking the proportion of those who were followed up 
tor 8 years or more with an event by 8 years (eg, 3.33% of 7195 
followed up for at least 8 years had a general developmental 
disoider) and then finding the age by which half of this proportion 
had had an event (eg, 1.67% of 63 466 followed up for 3.6 years or 
more). This method of estimating the median age was used to 
adjust for the effect of censored data but Is still conditional on the 
event occurring by the age of 8. 

Validation 

Validation of GP notes could be performed only for those GP 
practices that were still participating in the GPRD and with the 
case still registered. Validation was performed by sending a ques- 
tionnaire to the GP asking for confirmation and additional details 
of the diagnosis and any subsequent related consultations and also 
the vaccination history, date of birth, and gender. Copies of rele- 
vant patient notes were also requested. Validation was sought for 
all cases of tics for whom validation was possible (36 of the 71 
cases) as well as a random subset of 30 with ADD, 40 with 
language or speech delay, 30 with unspecified developmental 
delays, and also an additional 30 in the general developmental 
delay category not covered by the above. 

RESULTS 

Cohort Selection 

Details of the selection of the cohort of 103 043 
children are given in Fig 1. The average length of 
follow-up in the cohort was 4.7 years (range: 2-11). 
Only 7.3% had a follow-up of longer than 8 years, 
reflecting that fewer practices contributed to the 
GPRD from 1988 to 1990. 

Exposure 

More than 96% of term children eventually re- 
ceived all 3 doses of DTP/DT (Table 2). By 4 months 
of age, most children had received 2 or 3 doses; 
however, there was sufficient variability in the num- 
ber of doses received to enable fairly precise esti- 
mates of the trend in the HR per dose for the various 


outcomes. Preterm children were less vaccinated and 
received vaccination later than term children. 

Figure 2 shows the distribution of HgAll for the 
term cohort. The median value (interquartile range) 
of HgAll is 6.5 (4.5-7.0) in the term cohort and 6.1 
(4.7-6.8) in the preterm cohort. Although few chil- 
dren received vaccinations early (HgAll >7.5), many 
got the 3 doses close to the correct time (HgAll: 
6.5-7.5). Short delays in receiving the 3 doses were 
fairly common. However, relatively few children re- 
ceived <3 doses or got the vaccine very late. 

Outcomes 

All of the neurodevelopmental disorders investi- 
gated were more common in boys than in girls (Table 
1). They also occurred more often in preterm chil- 
dren, with general developmental disorders occur- 
ring in 4.5% of preterm children and 2.0% of term 
children. The estimated median age of first mention 
of the disorders in term children varied from 2.4 
years for unspecified delays to 5.6 years for enuresis. 
The age at first mention was similar for the term and 
preterm cohorts. Other than the general develop- 
mental disorders category, the most common disor- 
ders were enuresis, behavioral problems, and lan- 
guage/ speech delays. 

Risk Estimates 

Table 3 shows the adjusted HRs per DTP/DT dose 
or HgAll unit for the various disorders. There were 
apparent protective effects from DTP/DT exposure 
for general developmental disorders, ADD, and un- 
specified developmental delay. The only evidence of 
a greater hazard with increasing thimerosal exposure 
was for tics, and this was significant only in the 
analysis that excluded children who did not receive 3 
doses by 1 year of age. For the other disorders, 
exclusion of children who did not receive 3 doses by 
age 1 did not substantially affect the HRs; for exam- 
ple, the HR per dose at age 4 months was 0.86 (95% 
Cl: 0.81-0.92) for general developmental disorders. 

In the preterm cohort, none of the HRs was signif- 
icantly different from 1 (data not shown). This cohort 
was not large enough to have the power to identify 
small effects; however, the direction of the effects 
was similar to the term cohort. For example, for 
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Fig 2. Distribution of the HgAU vari- 
able in the term cohort. 
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TABLE 3. HR for Various Neurodevelopmental Disorders According to the Number of Doses of DTP/DT Received by 3 and 4 


Months of Age and the Age-Spec i he Cumulative Exposure HgAII in the term Cohort 


Outcome 

Doses by 3 Months 


Doses by 4 Months 


HgAII 



HR* Per 
Dose 

95% C! P Value 

HR Per 
Dose 

95% Cl 

P Value 

HR Per 
Unit 

95% Cl 

P Value 

General developmental 

0.87 

0.81-0.93 « 

:.001 

0.89 

0.84-0.94 

<.001 

0.95 

0.92-0.97 

<.001 

disorders 

Behavioral problem 

0.97 

0.87-1.08 

.55 

0.98 

0.90-1.07 

.68 

0.98 

0.94-1.02 

.36 

Enuresis 

1.07 

0.98-1.17 

.13 

1.04 

0.97-1.12 

.25 

1.02 

0.98-1.05 

.29 

Encopresis 

0.81 

0.61-1.07 

.13 

0.82 

0.65-1.02 

.074 

0.92 

0.84-1.02 

.11 

Tics 

1.45 

0.99-2.15 

.059 

1.34 

0.96-1.85 

.082 

1.14 

0.97-1.35 

.11 

Tiost 

1.62 

1.05-2.50 

.031 

1.50 

1.02-2.20 

.035 

1.33 

1.06-1.69 

.015 

ADD 

0.79 

0.64-0.98 

.033 

0.82 

0.70-0.97 

.022 

0.90 

0.84-0.97 

.004 

Language or speech delav 

l) 89 

0.79-1.01 

.070 

0.96 

0.87-1.06 

.38 

0.99 

0.94-1 03 

.56 

Unspecified developmental 

0 SO 

0.69-0.92 

.002 

0.84 

0.75-0.94 

.002 

0.91 

0.86-0 93 

<.001 

delay 

Autism 

0.89 

0.65-1 21 

.46 

0.94 

0.73-1.21 

.66 

0.99 

0 58-1 12 

.89 


* Adjusted for gender, year of birth, month of birth (general developmental disorders only), 
t Results from the analysis that excluded those who did not receive 3 doses of DTP/DT by 366 days. 


general developmental disorders, the HR per doses 
at 4 months was 0.80 (95% Cl: 0.63-1.00). There was 
no evidence that the higher exposure by body mass 
in preterm children gave an increased risk of neuro- 
developmental problems. 

Table 4 shows the HRs of 1, 2, and 3 doses by 4 
months of age compared with the baseline of 0 doses 
for variables with a significant trend by dose. The 
results show that for general developmental disor- 
ders, ADD, and unspecified delay, there is a decreas- 
ing trend by dose. For tics, the effect is less clear, with 
the main difference being the lower hazard at 1 dose. 
Reverse Kaplan-Meier plots show these results in 
more detail (Fig 3). 

The 4109 children who were dropped as a result of 
the initial exclusion criteria were examined in a sep- 
arate analysis. As with the premature children, they 
had a lower DTP/ DT exposure than the main cohort 
and also a greater risk of outcome events. As with 
the term cohort, this group showed a protective 
DTP/DT effect for general developmental disorders 


with a HR for the trend in doses by 4 months of age 
of 0.84 (95% Cl: 0.72-0.9 7). 

Validation 

From the validation exercise, responses were re- 
ceived from 162 of 166 general practices. Of these, 10 
could not provide any information. Of the remaining 
152, 122 (80%) confirmed that the child presented 
with the given condition, 11 (7%) stated that the 
diagnosis reflected only parental concern, 11 (7%) 
had the diagnosis incorrectly coded, and in 8 (5%) no 
record of the diagnosis or subsequent episodes could 
be found in the notes. Of the 122 with a confirmed 
diagnosis, 48 were transient problems, 31 were long 
term, and for 43, the duration could not be deter- 
mined. For tics, responses were received for all 36, of 
whom the duration of symptoms could be deter- 
mined in 27. In 24 (89%) of 27, the tic was only a 
transient problem. In 3 cases, tics was recorded when 
in fact the individual presented with a parasitic tick. 
The validation confirmed that the dates of vaccina- 
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TABLE 4. Effect of Number of DTP/DT Doses Received by 4 Months of Age on Outcomes With 
Significant Associations in the Trend Analysis for the Term Cohort 


Outcome 

DTP/DT Doses by 
Age 4 Months 

No. With 
Outcome 

HR* 

95% Cl 

General developmental 

0 

86 

1.00 

Reference 

disorders 

1 

302 

0.99 

0.78-1.25 


2 

1028 

0.85 

0.68-1.06 


3 

619 

0-75 

0.60-0.94 

Tics 

0 

3 

1.00 

Reference 


1 

2 

0.17 

0.03-1.04 


2 

40 

1.14 

0.35-3.73 


3 

25 

1.12 

0.34-3.77 

Ticst 

0 

0 

0.00 

Not estimable 


1 

2 

0.18 

0.04-0.76 


2 

38 

0.98 

0.58-1.62 


3 

25 

1.00 

Reference 

ADD 

0 

15 

1.00 

Reference 


1 

34 

0.62 

0.34-1.14 


2 

105 

0.49 

0.29-0.85 


3 

68 

0.47 

0.27-0.83 

Unspecified developmental 

0 

20 

1.00 

Reference 

delay 

1 

85 

1.20 

0.74-1.96 


2 

234 

0.80 

0.51-1.26 


3 

146 

0.73 

0.46-1.16 


* Adjusted for gender, year of birth, and month of birth {general developmental disorders only), 
t Results from the analysis that excluded those who did not receive 3 doses of DTP/DT by 366 days. 


General developmental disorders 


ADD 




Unspecified developmetal delay 


Tics 




6 12 18 24 30 36 42 48 54 60 66 72 78 84 90 96 
Age (months) 


Fig 3. Cumulative percentage of children with general developmental disorders, ADD, unspecified developmental delays, and tics from 
6 months to 96 months of age, stratified according to DTP/DT doses received by 4 months of age. Plots are derived from the inverse of 
the Kaplan-Meier survival curves and take account of variable follow-up times in individuals. 


tion. were accurate and that the dates of the events 
recorded in the GPRD were correct or close to the 
date noted in the GP record. 

DISCUSSION 

With the possible exception of tics, there was no 
evidence of an increased risk of various neurodevei- 


opmentai disorders with increasing thimerosal expo- 
sure at a young age via DTP/DT vaccination in the 
United Kingdom. For general developmental disor- 
ders, unspecified developmental delay, and ADD, 
there was an apparent protective effect from increas- 
ing thimerosal exposure. These outcomes all had a 
median age at first mention at a relatively young age 
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and therefore were more likely to be affected by 
confounding factors that are also associated with 
delayed or incomplete vaccination. Outcome condi- 
tions first mentioned when the child was older did 
not show any evidence of an association with 
DTP/DT dosage, with the exception of the apparent 
higher risk of tics in 1 analysis. 

Although we were able to make some exclusions 
on the basis of medical events in the first 6 months of 
life, a limitation of our study was the inability to 
adjust for many potential confounding factors, such 
as unrecorded medical conditions and socioeco- 
nomic factors. The longitudin.il United Kingdom 
study, published with this article, 11 did have infor- 
mation available on potential confounding variables. 
In that study, early thimerosal exposure generally 
showed no association or was protective. The size of 
the protective effects reduced when controlling for 
confounding variables, although the changes were 
small. This suggests that additional adjustment for 
confounding in the GPRD study would have a rela- 
tively small effect. 

Our study has many similarities to the US VSD 
study and, with the exception of tics, does not con- 
firm the hypotheses raised by the preliminary anal- 
ysis of that study. Both studies were cohort studies 
with limited adjustment for confounding. The main 
difference was the lower total thimerosal exposure in 
the United Kingdom. It should be noted, however, 
that the exposure in the United Kingdom by 4 
months of age was similar to the United States by the 
same age; however, in the United States, exposure 
increased further from 4 to 7 months. If the increased 
risk in the US study were attributable only to the 
additional thimerosal exposure after 4 months of age, 
then it is possible that our study may not have been 
able to detect the risks found in the US study. In the 
final analysis of the US cohort study, 13 which had a 
longer follow-up time and separate analyses for each 
of the 2 HMOs and also controlled for other variables 
including health care-seeking behavior, the only 
variables that remained significant were tics in 1 
HMO and language delay in the other. Therefore, 
many of the preliminary results from the US study 
were probably attributable to confounding or 
chance. 

The validation exercise confirmed most diagnoses 
with only 7% of the sample validated deemed incor- 
rectly coded. An additional 13% were questionable 
because they reflected only parental concern or could 
not be located in the notes. This lack of specificity is 
a limitation of the study because it biases against 
finding an association. If we assume that a conserva- 
tive 20% of cases have a false diagnosis and that 
there is a true HR per dose of 1.20, then this bias will 
result in a slightly lower observed HR of 1.15. Other 
validation exercises undertaken using the GPRD 
have found clinical diagnoses to be accurate. 14 " 16 The 
predominance of boys as well as the median age at 
first mention was as expected for the various condi- 
tions 17 and provides a degree of validation. 

The question remaining is whether there could be 
a true effect of thimerosal exposure on tics. Evidence 
supporting a true effect is that it was significant in 


the US study and in a secondary analysis in the 
GPRD study; however, there are many reasons to 
doubt that there is a true effect. First, the US study 
was a screening study that looked at many outcomes; 
the borderline significance in 1 HMO of tics merely 
raised the question. Second, although the GPRD 
study gave a borderline significant association, the 
Avon longitudinal United Kingdom study showed 
no evidence of a relationship between thimerosal 
exposure and tics or twitches despite that this out- 
come was reported for ~150 children. Third, the 
validation exercise revealed that the vast majority of 
tics were minor transient events. Finally, no other 
developmental outcomes were found to be associ- 
ated with thimerosal exposure, contrary to what 
would be expected if there were a true effect on tics. 
Although the possibility of a true effect of thimerosal 
on minor transient tics cannot be ruled out, it is more 
plausible that the association found is a chance effect 
or the result of confounding. 

Other than the US VSD study, the only other pub- 
lished cohort study that has assessed exposure to 
thimerosal-containing vaccines and any of the out- 
comes that we looked at is a study in Denmark that 
looked at autism. 18 The thimerosal exposure in this 
study was 25 /xg of Hg at 5 weeks, then 50 fx g of Hg 
at 9 weeks and 10 months. As with our study, the 
authors found no evidence of an association. 

A recent study that measured Hg levels in blood 
and excretion via the stools and urine in term infants 
who received vaccines that contained thimerosal 2 
found no evidence of a rise in blood concentrations 
above "safe values" and showed that Hg in ethyl- 
mercury is eliminated rapidly via the stools. This 
provides additional evidence that 3 doses of DTP 
given at monthly intervals does not present an Hg- 
related risk for neurodevelopmental disorders. 

The results of the 2 United Kingdom studies were 
presented to the WHO Global Advisory Committee 
on Vaccine Safety in June 2002. 8 These studies con- 
tributed to the conclusion that there is currently no 
evidence of mercury toxicity in infants, children, or 
adults who are exposed to thimerosal in vaccines and 
that there is no reason to change current immuniza- 
tion practices with thimerosal-containing vaccines on 
grounds of safety. This conclusion is particularly 
important for developing countries that administer 
thimerosal-containing DTP vaccines according to the 
expanded immunization schedule. 
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TWO MINORITIES SPUR RAPID U.S. GROWTH 


"Explosive growth among Hispanic and Asian- Americans propelled a surge in 
the United States population from 2000 to 2003 to nearly 300 million people, the 
Census Bureau reported on Monday. The number of people of Hispanic descent, 
the nation's largest minority group, rose to 39.9 million, a 13 percent increase from 
April 2000 to July 2003, the agency said. That far outpaced the 3 percent increase 
in the American population during the same time, to 290.8 million. Asian- Ameri- 
cans were the next fastest growing among the large minority groups, up 12.6 
percent, to 11.9 million, while the black population rose nearly 4 percent, to 37 
million. About 4.3 million people listed themselves as of more than one race, up 
10.5 percent from 2000." 


Associated Press. New York Times. June 15, 2004 


Noted by JFL, MD 
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Thimerosal-Containing Vaccines and Autistic Spectrum Disorder: 
A Critical Review of Published Original Data 


Sarah K. Parker, MD*; Benjamin Schwartz, MD|; James Todd, MD*; and Larry K. Pickering, MD| 


ABSTRACT. Objective. The issue of thimerosal-con- 
taining vaccines as a possible cause of autistic spectrum 
disorders (ASD) and neurodevelopmental disorders 
(NDDs) has been a controversial topic since 1999. Al- 
though most practitioners are familiar with the contro- 
versy, many are not familiar with the type or quality of 
evidence in published articles that have addressed this 
issue. To assess the quality of evidence assessing a po- 
tential association between thimerosal-containing vac- 
cines and autism and evaluate whether that evidence 
suggests accepting or rejecting the hypothesis, we sys- 
tematically reviewed published articles that report orig- 
inal data pertinent to the potential association between 
thimerosal-containing vaccines and ASD/NDDs. 

Methods. Articles for analysis were identified in the 
National Library of Medicine's Medline database using a 
FubMed search of the English-language literature for 
articles published between 1966 and 2004, using key- 
words thimerosal, thiomersal, mercury, methylmercury, 
or ethylmercury alone and combined with keywords au- 
tistic disorder, autistic spectrum disorder, and neurode- 
velopment. In addition, we used the "related links" op- 
tion in PubMed and reviewed the reference sections in 
the identified articles. All original articles that evaluated 
an association between thimerosal-containing vaccines 
and ASD/NDDs or pharmacokinetics of ethylmercury in 
vaccines were included. 

Results. Twelve publications that met the selection 
criteria were identified by the literature search: 10 epide- 
miologic studies and 2 pharmacokinetic studies of ethyl- 
mercury. The design and quality of the studies showed 
significant variation. The preponderance of epidemio- 
logic evidence does not support an association between 
thimerosal-containing vaccines and ASD. Epidemiologic 
studies that support an association are of poor quality 
and cannot be interpreted. Pharmacokinetic studies sug- 
gest that the half-life of ethylmercury is significantly 
shorter when compared with methylmercury. 

Conclusions. Studies do not demonstrate a link be- 
tween thimerosal-containing vaccines and ASD, and the 
pharmacokinetics of ethylmercury make such an associ- 
ation less likely. Epidemiologic studies that support a 
link demonstrated significant design flaws that invali- 
date their conclusions. Evidence does not support a 
change in the standard of practice with regard to admin- 
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istration of thimerosal-containing vaccines in areas of the 
world where they are used. Pediatrics 2004;114:793-804; 
thimerosal, thiomersal, mercury, vaccine, methylmercury, 
ethylmercury, autism, autistic disorder, autistic spectrum 
disorder, developmental disorder, neurodevelopmental 
disorder. 


ABBREVIATIONS. ASD, autistic spectrum disorders; MMR, mea- 
sles, mumps, rubella; EPA, Environmental Protection Agency; 
FDA, Food and Drug Administration; NDD, neurodevelopmental 
disorder; VAERS, Vaccine Adverse Events Reporting System; AE, 
adverse event; DTaP, diphtheria, tetanus, acellular pertussis; Cl, 
confidence interval; CDC, Centers for Disease Control and Pre- 
vention; DTP, diphtheria, tetanus, whole-cell pertussis; HMQ, 
health maintenance organization; RR, relative risk; ADD, atten- 
tion-deficit disorder; GPRD, General Practice Research Database; 
DT, diphtheria, tetanus. 


T he prevalence of autism and autistic spectrum 
disorders (ASD) seems to be increasing, 1 " 9 
through an actual increase in incidence, an in- 
crease in diagnosis as a result of improved detection 
through service agencies and schools, changes in 
case definitions, or changes in reimbursement for 
medical services and other care. Regardless of the 
reason, determining the cause of autism is critical to 
permit appropriate diagnostic, treatment, and pre- 
ventive measures to be enacted. The major categories 
proposed as causing autism are genetic influence 
and prenatal or postnatal environmental factors. 10 
Vaccines, particularly measles, mumps, and rubella 
(MMR) vaccine and thimerosal-containing vaccines, 
have been postulated as a cause for this increased 
prevalence of ASD. 11-16 

Mercury is known to be neurotoxic, and methyl- 
mercury poisoning clusters have been described as a 
result of environmental contamination. With ongo- 
ing industrial practices that create a global cycling of 
mercury, environmental exposures in food and from 
other sources is common, and in some areas -8% of 
US women of childbearing age have levels above the 
Environmental Protection Agency (EPA) recom- 
mended reference level. 17 ' 18 Consumption of con- 
taminated foods is the main route of nonoccupa- 
tional exposure; one 5.6-oz can of tuna on average 
contains 11.5 jxg of Hg. 17 The reader is referred to 
several excellent reviews on the topic for more de- 
tailed information. 17,19-25 On the basis of data from 
areas of environmental contamination, in 1997, the 
EPA revised its mercury intake guidelines; it is now 
the most conservative guideline, and is one fourth 
the intake guidelines of the Food and Drug Admin- 
istration (FDA). Five points about the EPA guideline 
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should be noted: it is based on oral ingestion of 
methylmercury, not ethylmercury; it is meant as a 
starting point for investigation, not a level at which 
toxicity is thought to occur; it has a 10-fold safety 
factor built in; it was set to avoid toxicity to a fetus; 
and it assumes a cumulative dose if ingested daily 
over a prolonged period of time. All of these points 
are not directly relevant to thimerosal in vaccines, yet 
EPA guidelines have been applied to ethylmercury 
in thimerosal. 

In 1998, the FDA reviewed thimerosal-containing 
products and found that >30 licensed vaccines con- 
tained thimerosal, which is ~50% ethylmercury, and 
that with the number of vaccines given in the first 6 
months of life the 1997 EPA guideline could poten- 
tially be exceeded. The FDA subsequently requested 
that vaccine manufacturers remove thimerosal, 
where possible, from vaccines. 26 As of 2001, thimer- 
osal in quantities sufficient to act as a preservative 
was removed from all vaccines in the childhood 
immunization schedule in the United States except 
some influenza vaccines. 27 Trace amounts of thimer- 
osal, introduced during the manufacturing process 
to ensure sterility, are present in some vaccines, but 
the amounts are so small that exposure is inconse- 
quential. 

Although thimerosal as a preservative is no longer 
present in recommended vaccines for children 
younger than 7 years in the United States (except 
most influenza vaccines), thimerosal-containing vac- 
cines continue to be used worldwide. In addition, 
practitioners are questioned regularly by parents 
about the possibility of an association and asked to 
provide their opinion on the safety of these vaccines. 
In 2001, the Immunization Safety Review Committee 
of the Institute of Medicine evaluated this issue and 
concluded that the evidence is insufficient to accept 
or reject a causal relationship between exposure 
to thimerosal and neurodevelopmental disorder 
(NOD). 28 Subsequently, several epidemiologic stud- 
ies have been published 29-37 as well as studies eval- 
uating the pharmacokinetics of ethylmercury. 38 - 39 In 
addition, the Institute of Medicine reconsidered the 
hypothesis that vaccines are associated causally with 
autism and rejected a causal relationship between 
MMR vaccine and autism and thimerosal-containing 
vaccines and autism. 40 

Evidence from randomized, controlled trials gen- 
erally is considered the "gold standard" used to sup- 
port medical decisions made by practitioners. How- 
ever, in the context of an existing vaccination 
program, randomized, controlled trials are not pos- 
sible. Therefore, the hypothesis of an association be- 
tween thimerosal and autism has been tested in ep- 
idemiologic studies. Because epidemiologic studies 
are subject to many potential biases that may affect 
the validity of results, appropriate design and ana- 
lytic methods are critical to achieve meaningful re- 
sults. The purpose of this article was to identify 
systematically and evaluate critically the design, 
methods, analysis, and conclusions of each original 
research publication that has assessed the epidemi- 
ology of thimerosal and ASD. To address a potential 
biological mechanism for a link between thimerosal 


and ASD, we also critique published studies of the 
pharmacokinetics of ethylmercury in children. 

METHODS 

Search Strategy 

To identify original research publications linking thimerosal- 
containing vaccines and autism or other neurologic conditions and 
original laboratory research on the human pharmacokinetics of 
ethylmercury in thimerosal. ue searched the National Library of 
Medicine's Medline database using PubMed, and the Cochrane 
Library for articles published between 1966 and 2004. The terms 
thimerosal, thiomersal, vaccine, mercury, methylmercury, ethyl- 
mercury, autism, autistic disorder, autistic spectrum disorders, 
developmental disorder, and NDDs were selected as MeSH head- 
ings, and text words were combined in the search strategy. In 
addition, we used the "related links" option on PubMed. We also 
reviewed references in all relevant published articles, including 
reviews, letters, and commentaries, to identify original research. 

Study Selection and Evaluation 

Studies were assessed as to whether they should be included in 
this review on the basis of their reporting original data examining 
a possible link between thimerosal and ASD/NDDs or describing 
human pharmacokinetics of ethylmercury, which is found in 
thimerosal. Once a study met the inclusion criterion, data were 
extracted including first author, journal, year of publication, coun- 
try of study, type of study, and database or laboratory data 
examined. Assessment of study methods included study design, 
type and size of population studied, definition of exposures and 
outcomes, validation of developmental diagnoses, provision of 
sample size calculations and/or discussion of study power, and 
statistical methods including techniques to control for potential 
confounding We also determined whether the authors discussed 
potential limitations to the study. Assessments of all eligible stud- 
ies were conducted independently, with differences resolved by 
all-author consensus. Study authors were not contacted for addi- 
tional information because our goal was to evaluate data available 
in the original publications. Attempts were made to validate data 
used in the reviewed publications when the data sources were 
available publicly. 

RESULTS 

Of the abstracts of articles reviewed, 14 seemed to 
report original data. Two pharmacokinetic studies 
were excluded: one because it modeled theoretical 
estimates of mercury concentrations 41 and another 
because it used previously published data for half- 
life extrapolation of ethylmercury rather than report- 
ing original data. 42 Characteristics of the remaining 
12 studies are summarized in Tables 1 and 2. Ten 
studies are epidemiologic: 5 cohort studies investi- 
gating an association between thimerosal and au- 
tism/developmental disorders, 29 - 32-33 3 ecological 
studies comparing trends in the incidence of autism 
with thimerosal exposure, 36 - 37 ' 43 and 2 studies that 
present both retrospective cohort and ecological da- 
ta. 30 - 31 Two of the purely ecological studies have 
overlapping data sets, and 1 of the retrospective 
cohort studies uses the same database as these 2. 33 
One of the ecological studies 43 and 2 of the studies 
reporting cohort and ecological results 30 - 31 use the 
same data, some of which were used by the same 
authors in a third article, 1 of the retrospective cohort 
studies. 29 Two studies are pharmacokinetic studies 
of thimerosal in a cohort of human infants. 38,39 Both 
examine small numbers of patients without matched 
control subjects and thus are descriptive. Several 
quality measures were used to evaluate the cohort 
studies (Table 2). A summary of each article is pre- 
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TABLE t. Characteristics of Epidemiologic Studies 


Country, Year 
Published 

Source 

Analysis, Years of Study 

Database 

UK 2004 

Andrews et al 34 

Retrospective cohort, 1988-1997 

Office of National Statistics GPRD 

UK 2004 

Heron et al 35 

Prospective cohort, 1991-1 9Q2 

ALSPAC; Child Health Surveillance 

Denmark 2003 

Hviid et al 33 

Retrospective cohort, 

Danish National Registries 

USA 2003 

Verstraeten et a! 32 

Retrospective cohort, 1991-2000 

Three HMOs 

USA 2003 

Geier and Geier s * 

Retrospective cohort, 1992-2000 

VAERS 

USA 2003 

Geier and Geier 30 

Retrospective cohort and ecological, 
1992-2000 

VAERS. US Department of Education Report 

USA 2003 

Geier and Geier 31 

Retrospective cohort and ecological, 
1997-2000 

VACRS, US Department of Education Report 

USA 2004 

Geier and Geier 43 

Ecological, 1981-1988, 1990-1990 

US Department oi Education Report 

Sweden /Denmark 2003 

Stehr-Green et al 36 

Ecological, Sweden 1987-1999, 
Denmark 1983-2000 

National Inpatient Data (Sweden), 

National Registry (Denmark) 

Denmark 2003 

Madsen et al 37 

Ecological, 1971-2000 

Danish National Registry 


AL.SPAC indicates Avon Longitudinal Study of Parents and Children. 


sented, followed by a summary of principal method- 
ologic concerns. 

Cohort Studies 

Of the 10 epidemiologic studies, 7 included cohort 
data (Table 1). Three of these articles reported an 
association between autism and thimerosal expo- 
sure. All 3 are by the same authors, and the data sets 
are overlapping. 29 " 31 The first of these to be pub- 
lished is a retrospective cohort study that used the 
Vaccine Adverse Events Reporting System (VAERS) 
database. 29 The authors analyzed information from 
the VAERS database on adverse events (AEs) re- 
ported after use of thimerosal-containing diphtheria, 
tetanus, acellular pertussis (DTaP) vaccines from 
1992 to 2000 (n = 6575) and after use of thimerosal- 
free DTaP vaccines from a different time period, 
1997-2000 (n = 1516). The authors then defined a 
cohort that included 88 children who were reported 
as having autism, mental retardation, or speech dis- 
orders. Of these children, 81 were in the thimerosal 
group (18 with autism) and 7 were in the thimerosal- 
free group (1 with autism). Gender, age, and onset in 
days after vaccination were extracted. Risk ratios 
were calculated on the basis of relative incidence of 
each diagnosis for the thimerosal-containing com- 
pared with the thimerosal-free group: autism, 6.0; 
mental retardation, 6.1; and speech disorders, 2.2. No 
confidence intervals (CIs) were provided. The au- 
thors concluded that there is a significant (P < 002 to 
P < .05) increase in these disorders after receipt of 
thimerosal-containing vaccines and that children 
who receive an additional 75 to 100 41 g of thimerosal 
may have an associated increase in NDDs. Further- 
more, the authors stated that reactions tended to 
occur in older children and speculated that this may 
be explained by the toxic buildup of mercury from 
successive doses of thimerosal-containing DTaP vac- 
cines 

We identified multiple methodologic concerns 
regarding this article. The key outcome measure, 
calculation and comparison of AE incidence for 
thimerosal-exposed and unexposed infants, requires 
accurate and unbiased assessment of the numerator 
(children with defined AEs) and denominator (expo- 
sure/no exposure to thimerosal-containing DTaP) 


for the 2 groups. Several factors contribute to sub- 
stantial inaccuracy in the numerator of AEs. VAERS 
is a passive reporting system that is monitored by the 
Centers for Disease Control and Prevention (CDC) 
and the FDA and to which anyone— health care pro- 
vider, vaccinee, or parent — may report an AE after 
vaccination. 44 Although the authors postulated com- 
plete reporting of AEs by stating that "all adverse 
reactions are to be reported to the VAERS database 
as required by US law," in fact, reporting is man- 
dated only for events included in the "injury table" 
of the National Vaccine Injury Compensation Pro- 
gram; ASDs and NDDs potentially associated with 
diphtheria, tetanus, whole-cell pertussis (DTP)/ 
DTaP or thimerosal exposure are not mandated. 
Moreover, for these and other adverse reactions, sub- 
stantial underreporting occurs. 44 ' 46 Underreporting 
is particularly common for events that are not in the 
compensation program, for events that are not 
defined by a specific diagnostic test, or when the 
temporal relationship with vaccination is not well 
defined, both of which apply to the conditions eval- 
uated in this study. In addition, events in VAERS are 
classified on the basis of a reported diagnosis or a 
coder's interpretation of symptoms/signs included 
in a comment field. Diagnoses are not validated. The 
authors do not report which diagnosis or symptom 
terms they abstracted from the VAERS database or 
how they dealt with diagnostic overlap or incom- 
plete records. This is particularly troubling because 
the disorders reported have a long differential diag- 
nosis and because the mean age reported for children 
with autism (1.7 ± 1.1 year) is below the age at which 
a reliable diagnosis of that disorder is made 47 ' 48 
Demonstrating the statistical fragility of analysis of 
this database, if only 1 child who has autism and did 
not receive thimerosal-containing DTaP were mis- 
classified into the thimerosal group or if 1 such child 
were not reported to the VAERS system, then the 
reported risk ratio would be reduced by half and the 
P value would be >.05. 

In addition, several biases may have led to differ- 
ential reporting of events in children who received 
DTaP vaccines that did or did not contain thimerosal 
as a preservative affecting the ability to compare 
relative reporting rates. In a setting of incomplete 
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reporting, if parents or providers, either of whom 
can report to VAER5, are aware of a possible link 
between thimerosal exposure and NDDs, then re- 
porting by either group may be greater among those 
who have been exposed ("reporting bias"')- This bias 
also may have affected description of symptoms and 
had an impact on how events were coded, "Diagnos- 
tic bias," with providers more likely to diagnose 
autism or other NDDs among children who were 
exposed to thimerosal, also may have occurred. Be- 
cause of FDA concern and subsequent recommenda- 
tions by the American Academy of Pediatrics and the 
US Public Health Service for precautionary thimero- 
sal removal in July 1999, with associated media in- 
terest, there was a substantial risk that these biases 
occurred in a study that includes AEs reported 
through 2000. VAERS data show markedly increased 
reporting of autism during the second half of 1999 
and 2000, consistent with reporting bias. 

An additional problem affecting numerator data is 
the inability to define accurately total thimerosal ex- 
posure in children with reported AEs VAERS re- 
ports include only the vaccine type and manufactur- 
ers for the visit associated with the AE and within 4 
weeks before that date. It is not possible to define 
whether a child received thimerosal-containing or 
-free DTaP vaccine at previous visits or other vac- 
cines that may or may not have included this preser- 
vative. As NDD risk was hypothesized by the au- 
thors to be related to the total thimerosal exposure 
rather than only thimerosal in DTaP, the inability to 
define that exposure represents a significant limita- 
tion. 

Substantial questions regarding the accuracy of the 
denominator data for the incidence calculation also 
exist. The denominator requires the total number of 
children in the United States who received thimero- 
sal-containing DTaP (exposed) and the total number 
who received thimerosal- free DTaP (unexposed). 
The authors indicated the source of these data as the 
"Biological Surveillance Summaries of the CDC." 
However, CDC reports only aggregate doses distrib- 
uted for DTaP and other vaccines and provides no 
manufacturer-specific data. 49 It is unclear how the 
authors estimated manufacturer-specific data be- 
cause, on the basis of agreements with manufactur- 
ers, CDC does not release these data. No source is 
cited in the publication. The authors provided no 
details on how total DTaP doses distributed were 
translated into number of children vaccinated with 
specific thimerosal-containing or thimerosal-free 
vaccines, which is particularly problematic for a vac- 
cine administered in a 5-dose schedule over a 4- to 
5-year period. 

Two other publications by Geier and Geier re- 
ported essentially the same data with minor differ- 
ences and thus are discussed together. 30 ' 31 The arti- 
cles have 3 components: first, data from the VAERS 
database again were presented but analyzed on the 
basis of different levels of thimerosal exposure (co- 
hort data); second, a comparison between the FDA 
and EPA exposure limits was made with the dose 
received in routine vaccination; and third, the US 
Department of Education report on numbers of chil- 
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dren with neurologic disorders was compared with 
mercury exposure in vaccinations over time (ecolog- 
ical data). The ecological data are discussed in the 
section on ecological studies. 

The cohort data in 1 article 31 evaluated reports of 
autism, personality disorders, and mental retarda- 
tion for children who were exposed to thimerosal- 
containing and thimerosal-free DTaP vaccines using 
VAERS reports between 1997 and 2001, and the oth- 
er 30 assessed autism, speech disorders, and heart 
arrest on the basis of VAERS reports of children who 
were exposed to thimerosal-containing DTP and 
DTaP vaccines from 1992 to 2000 compared with 
thimerosal-free DTaP vaccines from 1997 to 2000. 
DTaP vaccines were not licensed in the United States 
for use beginning at 2 months of age until 1996. The 
analytic strategy comparing incidence rates in these 2 
articles is the same as in their first publication. How- 
ever, the authors stated that in each of these analyses, 
they compared children who received an average of 
37.5 /xg of ethylmercury with children who received 
an average of 87.5 /xg. The overall conclusion of both 
publications is that there is an association of heart 
arrest and neurologic disabilities with thimerosal. 

As in the first Geier and Geier article, complete- 
ness in reporting, diagnostic specificity and valida- 
tion, and potential diagnostic and reporting bias can- 
not be evaluated properly in these 2 studies, 30 - 31 
particularly for the study that included data through 
2001. 31 In addition, the authors did not present meth- 
ods on how the ethylmercury exposure estimates of 
37.5 /x g and 87.5 /xg were determined Because 
VAERS reports do not include a child's entire immu- 
nization history and because vaccines that are re- 
ported to have been received before an AE are not 
verified by medical record review, estimated ethyl- 
mercury exposure from the reported vaccination 
visit may be inaccurate and total previous exposure 
would not be possible to estimate. 

Four of the 7 cohort studies do not identify an 
association between thimerosal and ASD. One study 
is from the Vaccine Safety Data Link group from the 
CDC in the United States. 32 Data were collected from 
3 health maintenance organization (HMO) databases 
on a total of 140 887 vaccinees. Data were screened 
for potential associations between NDDs and cumu- 
lative thimerosal exposure at 1, 3, and 7 months of 
age with exposure analyzed as both continuous and 
categorical variables. Relative risks (RRs) were cal- 
culated using a proportional hazards model. In the 
first phase of the study, data from 2 HMOs were 
analyzed. In the continuous variable analysis, an as- 
sociation at HMO A between thimerosal exposure at 
3 months of age and tics was found (RR: 1.89; 95% Cl: 
1.05-3.38). At HMO B, cumulative exposure to 
thimerosal at 3 and 7 months of age was associated 
with language delay (3 months: RR: 1.13; 95% Cl: 
1.01-1.27, 7 months: RR 1 07; 95% Cl: 1.01-1.13). In 
the categorical analysis, there was a negative associ- 
ation for speech delay with 87 to ^175 /xg Hg at 7 
months in HMO A (87-162 /xg: RR: 0.58; 95% Cl: 
0.37-0.93; >175 /xg: RR: 0.58; 95% Cl: 0.36-0.92). For 
HMO B, at 3 months of age, there was an association 
between S62.5 /xg Hg and language delay (RR: 1.87; 


95% Cl: 1.08-3.23). Only HMO B included a suffi- 
cient sample size of patients with autism for analysis, 
and no association was found. An additional suba- 
nalysis was performed at HMO B, where children 
who were exposed to thimerosal-containing vaccines 
were compared with children who received only 
thimerosal-free vaccines; at 3 months of age, the only 
statistically significant association was a protective 
effect of thimerosal for attention deficit disorder 
(ADD; RR: 0.70; 95% Cl: 0.52-0.95). 

In the second phase, children in HMO C were 
assessed to evaluate further the associations seen in 
HMOs A and B, in an attempt to confirm the prelim- 
inary findings. There were no statistically significant 
associations. Because of limited numbers, RR at 
HMO C was calculated only for diagnoses of speech 
or language delay and ADD; no increased risk was 
found for either outcome. The authors concluded 
that no association can be confirmed or refuted be- 
tween thimerosal and NDDs. The authors stated that 
because of the retrospective cohort study design and 
the need to resolve conflicting findings in the HMOs, 
additional studies need to be conducted. 

This brief summary simplifies results of a complex 
analysis using a multifaceted data set. This cohort 
includes complete ascertainment of children with In- 
ternational Classification of Diseases, Ninth Reinsion 
coded diagnoses and complete vaccination histories, 
allowing accurate calculation of thimerosal exposure. 
Analytic methods are described clearly as are meth- 
ods used to control for potential biases, such as dif- 
ferences in health care utilization. The authors found 
an association between thimerosal exposure and up- 
per respiratory tract infection, suggesting that in- 
creased health care use may be a confounder, with 
children who have more visits receiving more vacci- 
nations and being more likely to have a diagnosis of 
an NDD such as speech delay. To control for this, 
analyses for HMOs A and B were restricted to chil- 
dren who had made at least 1 visit to a clinic or an 
emergency department at the same age as cases. 
However, the authors did not document that this 
adequately controlled for differences related to 
health care use, and similar measures to control for 
potential confounding could not be implemented at 
HMO C. 

The question of diagnostic accuracy was assessed 
for a subset of patients with an NDD by conducting 
chart review and documenting that the diagnosis 
was made by an appropriate specialist. Confirmation 
rates were variable, with a range from 28% for ADD 
to 92% for autism; rates varied by HMO. Interpreting 
associations for diagnoses with lower confirmation 
rates may be problematic. 

Although this is the first peer-reviewed journal 
publication of these data, it is the third reanalysis of 
these data sets. 28,30 Each reanalysis has attempted to 
address methodologic problems, for example con- 
trolling for differences in health care-seeking behav- 
ior and analyzing data from HMOs A and B sepa- 
rately. Although these reanalyses may strengthen the 
overall analytic method, they create a risk of "inves- 
tigator bias" whereby the investigators' beliefs re- 
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garding outcome could affect the analysis and re- 
sults. 

The fifth cohort study uses the Danish Civil Reg- 
istration System to examine the rate ratio of ASD in 
children who received thimerosal-containing vacci- 
nations to children who received thimerosai-free vac- 
cinations. 33 In Denmark, tire only thimerosal-con- 
taining vaccine given after 1970 was DTP; thimerosa! 
was removed in 1992. Whole-cell pertussis vaccine 
continued to be administered until 1997, at which 
time Denmark changed to an acellular pertussis vac- 
cine. Using the Danish Civil Registration System, 
Hviid et at 33 were able to connect registrants who 
were born between January 1, 1990, and December 
31, 1996, to their vaccination records at the National 
Board of Health and their pertinent health records at 
the Danish Psychiatric Central Register, the National 
Hospital Discharge Register, and the Danish Medical 
Birth Registry. Medical histories of children were 
followed until pertinent diagnoses were made, chil- 
dren were lost from the system, or children reached 
1 1 years of age. 

On the basis of doses given at 5 weeks, 9 weeks, 
and 10 months of age, a child in Denmark before 
1992 could receive a total of 125 /xg of ethylmercury; 
after 1992, the exposure was 0. Incidence rates were 
analyzed with Poisson regression to calculate a rate 
ratio, per 25-/xg ethylmercury increment, according 
to vaccination history. The rate ratio for autism for 
children who received any vaccinations that con- 
tained thimerosa! (1 220 006 person-years) as com- 
pared with children who received only thimerosai- 
free vaccinations (1 660 159 person-years) is reported 
as 0.85 (95% Cl: 0.06-1.20). For other ASDs, the rate 
ratio was 1.12 (95% Cl: 0.88-1.43). When increments 
of 25, 75, and 125 /xg Hg are compared, the rate ratios 
and Cls are similar. For assessing for possible mis- 
classification of thimerosal-containing or thimerosai- 
free vaccine during the period of switchover (1992), 
data were reassessed excluding 1992, and results 
again were similar. For addressing possible con- 
founders that might have changed in the population 
over time (eg, dietary mercury, ASD diagnostic cri- 
teria/incidence), the data were analyzed restricting 
the cohort to 1991-1993, and the results again were 
similar. Single imputation was used to evaluate the 
impact of missing values, and no impact was de- 
tected. The authors also evaluated the overall inci- 
dence of autism in Denmark during the study period 
and found a significant increase per calendar year 
(RR: 1.24; 95% Cl: 1.17-1.31), even after discontinua- 
tion of thimerosal in vaccines. The authors concluded 
that although there is an increase in incidence of 
autism, there is no evidence of an association be- 
tween thimerosal-containing vaccines and autism in 
the cohort that they studied and no indication of a 
dose-response association. 

The organization of the Danish health system 
lends itself to the type of analysis presented in the 
article. The cohort includes complete ascertainment 
of children, developmental diagnoses, and immuni- 
zations. That all children in Denmark receive vac- 
cines from a single manufacturer (the government) 
optimizes the ability to ascertain exposures accu- 


rately. Potential sources of error such as vaccinations 
received during the 1992 changeover period and 
changes in diagnosis of autism during the study 
period were anticipated and analyses were done to 
evaluate their possible impact. One weakness is that 
the validity' of the ASD diagnoses was not ascer- 
tained because chart reviews were not performed. 
The authors dismissed this, citing a published paper 
using the same databases in which validity of ASD 
diagnosis was confirmed in 37 (92%) of 40 children? 1 
On the basis of this information, it is unlikely to have 
significantly influenced the results for this diagnosis. 
Although the study population was large and in- 
cluded almost 3 million child-years of observation, 
no information is presented in the publication on the 
potential difference in the incidence in autism that 
the study is powered to detect. Moreover, the maxi- 
mum thimerosal exposure in Denmark was 125 /xg 
ethylmercury, which is less than what the potential 
maximum exposure would have been in the United 
States. However, thimerosal exposure started at an 
early age and would be important if sensitivity to 
thimerosal were age-related. 

The sixth study in the cohort category was per- 
formed in the United Kingdom using the General 
Practice Research Database (GPRD) 34 In this retro- 
spective cohort study, 100 572 term and 2471 preterm 
children who were bom from 1988 to 1997 and had at 
least 2 years of follow-up were linked to their vacci- 
nation histories and codes for diagnoses of various 
NDDs. Data for an association between thimerosal 
and these disorders was evaluated using a Cox pro- 
portional hazards model. The thimerosal dose from 
DTP/diphtheria, tetanus (DT; the only thimerosal- 
containing vaccine in the United Kingdom in the 
routine childhood program) was calculated for each 
child using a calculation that reflected both the total 
dose and the age of vaccination such that compari- 
sons could be made between children who received 
a higher dose of mercury earlier in life and children 
who received vaccination later in life and/or missed 
doses. In the term group, 96% of children eventually 
received all 3 doses of DTP/DT. However, there was 
sufficient variability in the timing of vaccination to 
enable comparison using this formula, which is well 
explained in the text of the article. The average 
length of follow-up was 4.7 years and ranged from 2 
to 11 years. Overall, in the term group, 5831 (2.0%) 
neurodevelopmental diagnoses were made, 104 
(0.1%) of these being autism and 70 (0.07%) being 
tics. Two-sided P values with hazards ratios and Cls 
were calculated for term and preterm infants sepa- 
rately, and the data also were analyzed after exclud- 
ing all children who did not receive 3 doses of vac- 
cine by age 366 days, to minimize potential bias 
related to exposure to medical care. The only diag- 
nosis for which risk increased significantly with in- 
creasing thimerosal dose was tics (hazards ratio: 1.62; 
95% Cl: 1 05-2 50) for doses by 3 months. For general 
developmental disorder, unspecified developmental 
delay, and ADD, there was a protective effect asso- 
ciated with thimerosal exposure. Validation was per- 
formed by reviewing charts of primary care physi- 
cians for 152 children with neurologic diagnoses. The 
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dates of vaccination were found to be accurate, and 
in 122 (80%), it was confirmed that the child pre- 
sented with the coded condition; in the other 30 
(20%), there was no record of the diagnosis, it was 
coded incorrectly, or the diagnosis reflected parental 
concern only. In the 122 children with a confirmed 
diagnosis, 48 were transient problems and 31 were 
long term; specifically, 24 (89%) of 27 tics were re- 
ported as transient. The authors concluded that the 
borderline association found between thimerosal ex- 
posure and tics is likely to be a chance effect or the 
result of confounding and that there is no evidence of 
neurotoxicity in infants or children who are exposed 
to thimerosal in vaccines. 

Similar to the VSD and Danish studies, the GPRD 
database includes longitudinal health care and im- 
munization data on a large cohort of children. 34 Al- 
though of the 152 898 children in the database only 
100 572 were included for analysis, the large majority 
of exclusions were because of missing birthdates, 
which would not be a source of bias. The remaining 
exclusions, of preterm infants and infants with pre- 
natal or early postnatal conditions that would affect 
receipt of vaccination and NDD outcomes, are ap- 
propriate to avoid potential confounding. The meth- 
ods, analytic approach, and statistical technique are 
described clearly and are appropriate. The high pro- 
portion of developmental diagnoses that were vali- 
dated is reassuring, but the sample evaluated was 
small and validation rates are not presented by di- 
agnosis The authors discussed several potential im- 
pacts of confounding on study results. The apparent 
protective effect of vaccination for several NDDs 
may reflect an inability to exclude all children with 
underlying conditions that increase their risk of these 
outcomes and decrease their likelihood of timely 
vaccination. The authors also acknowledged an in- 
ability to control for socioeconomic status or to con- 
sider unrecorded medical conditions, although the 
possible impact of these factors is unclear. A poten- 
tial limitation of all analyses that rely on diagnostic 
code data are the possible variability on how physi- 
cians record diagnoses and the potential impact of 
chief complaint on final diagnosis. However, this 
type of diagnostic bias could lead to spurious asso- 
ciations, rather than a lack of an association as found 
in this study. One limitation of this article is the lack 
of a discussion of the study power to detect signifi- 
cant associations for key NDDs, if such associations 
existed. 

By contrast with the previous 3 studies, which 
analyzed diagnoses made by health care providers, 
the study by Heron et a! 35 analyzed parental re- 
sponses to questionnaires administered at 7 time 
points over 91 months. The Avon Longitudinal 
Study of Parents and Children in the United King- 
dom evaluated development of children who were 
born in 1991 and 1992. Questionnaires included the 
Strengths and Difficulties Scales to define behavior 
ratings and the Denver II for fine motor develop- 
ment. Questionnaires also included screening ques- 
tions for concerns about speech, tics, and special 
needs. Information on specific diagnoses, such as 
ASD, was not gathered but was expected to be re- 


flected in the categories analyzed. Questionnaires 
also collected data on 9 potential confounders. Inves- 
tigators were able to match 12 810 children who were 
evaluated in the Avon Longitudinal Study of Parents 
and Children study with their immunization histo- 
ries in the UK Child Health Surveillance Database. 
Thimerosal dose was calculated as in the analysis of 
the GPRD database, taking into account both total 
dose and age at which the dose was given. Multivar- 
iate analyses, controlling for potential confounders, 
found negative associations for thimerosal exposure 
and conduct behavior, fine motor development, and 
tics. Only poor prosocial behavior at 47 months of 
age was significantly associated with thimerosal ex- 
posure at 3 months of age (odds ratio: 1.21; 95% Cl: 
1 .01—1.23; P = .031). The authors concluded that the 
single association that they found may be expected 
given the 69 statistical tests performed and that early 
thimerosal exposure is not associated with a delete- 
rious neurologic or psychological outcome. 

Strengths of this study are that collecting data 
directly from parents avoids the potential confound- 
ing effects associated with health care utilization, 
and information could be collected on potential con- 
founding variables such as socioeconomic status. 
There are a few concerns with this article, all of 
which are acknowledged by the authors. First, pa- 
rental reports were not validated or compared with 
medical diagnosis. Second, developmental screens 
were problematic. Third, the questionnaire response 
rates varied from 65% for children with the maxi- 
mum exposure to thimerosal to 48% for children 
with no exposure. The authors suggested that chil- 
dren with less thimerosal exposure also fall into a 
lower socioeconomic group and therefore have more 
risk factors for an adverse neurologic outcome, po- 
tentially creating a bias against finding an associa- 
tion. However, the potential impacts of response bias 
were minimized in the multivariate analysis, which 
controlled for socioeconomic status. Power was not 
addressed in this publication. 

Ecological Studies 

Five studies contain ecological data (Table 1). Two 
of these studies contain cohort data in addition to 
ecological data; the cohort data were reviewed 
above. 30 - 31 A separate ecological study by the same 
authors 43 reported essentially the same data as was 
presented in their cohort/ecological studies; thus, 
the ecological data of all 3 articles are discussed 
together. The authors compared the mean amount of 
ethylmercury in childhood vaccines with the number 
of cases of various disabilities reported in the US 
Department of Education system over time, using 
data from 1981 through 1985 and 1990 through 1996. 
To determine prevalence of disabilities, the US De- 
partment of Education report and the CDC's live 
birth surveillance data are analyzed. 52 - 53 Depending 
on the study, the conditions analyzed included au- 
tism, speech disorders, orthopedic impairments, vi- 
sual impairments, and deaf-blindness. The authors 
then plotted the average thimerosal dose against the 
individual disabilities found and reported an associ- 
ation between speech disorders and autism with 
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thimerosal but no association with visual impair- 
ments, deaf-blindness, and orthopedic impairments. 
Odds ratios as compared with a baseline in 1984 and 
CIs >1 were reported. One of the studies also re- 
ported a correlation between the MMR vaccine and 
autism. 43 

There are several concerns with this analytic ap- 
proach. The US Department of Education reports the 
number of people with each of the analyzed disabil- 
ities contained in their system, subdivided by age. 52 
The authors determined prevalence by dividing 
these numbers by the number of live births recorded 
in the year in which that age group was born, as per 
the author reference to CDC data. 53 The accuracy of 
this approach depends on the assumption that the 
US Department of Education database is equally ac- 
curate and complete for each of the specified periods. 
If dropout was more common for the cohort bom in 
1984-1985 than that born in 1990-1994 and if report- 
ing and diagnostic criteria differ during the time 
periods, then there may be spurious differences. In- 
cidence of these disorders by birth cohort would 
provide a better measure of trends than does preva- 
lence. To evaluate trends in exposure, the authors 
calculated the amount of ethylmercury administered 
on average to US children during the same time 
period. Although the ethylmercury dose did increase 
during the study period as a result of the widespread 
use of Haemophilus influenzae type b and hepatitis B 
vaccines, the methods did not consistently describe 
how ethylmercury exposure was calculated or which 
vaccines were evaluated. The authors stated that the 
ethylmercury dose "was based on the Biological Sur- 
veillance Summaries of the CDC," so the authors 
apparently divided the doses distributed by the birth 
year cohort to arrive at an average dose Emblems 
with this strategy include that the number of vac- 
cines distributed in a certain year may not corre- 
spond with the number administered; and, again, the 
referenced report does not include manufacturer- 
specific data that would allow the investigators to 
separate thimerosal-containing from thimerosal-free 
vaccines distributed. In addition, the authors did not 
evaluate the vaccination histories of the children in 
the US Department of Education report; rather, they 
compared trends using 2 separate databases, thus the 
conclusion that the relationship between NDDs and 
ethylmercury is "linear," NDDs increasing with each 
microgram of mercury administered, is not valid. 
Although it is plausible that autism prevalence did 
increase at the same time that thimerosal exposure 
increased (with the introduction of new vaccines), a 
basic premise of epidemiology is that correlation 
does not make causation; this shortcoming and alter- 
native hypotheses were not addressed. 

The 2 other ecological studies reported data from 
Sweden and Denmark The first article reported the 
incidence or case numbers of autism in Sweden and 
in Denmark from 1987 to 1999. 36 The authors then 
calculated cumulative ethylmercury exposure by 
multiplying the amount in vaccines used at the time 
by vaccination coverage rates (usually >95%) for 
each birth-year cohort and compared results with the 
incidence of autism. Both Sweden and Denmark dis- 


continued thimerosal use during the study period, in 
1992. The results for both countries were similar. 
Autism incidence or case numbers increased 
throughout the study period and continued to in- 
crease (although with some fluctuation) after elimi- 
nation of thimerosal as a preservative in vaccines. 
The data are most compelling for Denmark, where 
autism prevalence rises substantially after thimerosal 
discontinuation. The authors concluded that their 
study constitutes compelling evidence against a 
thimerosa 1-autism correlation. 

The design of this study is straightforward. The 
quality of records for autism diagnoses and vaccina- 
tion rates and the size and stability of the population 
studied are strengths of this work. One concern is 
that incidence data were provided for Sweden but 
not for Denmark; however, these data were pre- 
sented in a second publication, discussed below. 37 
This study does have some limitations, which are 
discussed by the authors, and include the inability to 
control for or identify factors such as environmental 
exposure to methylmercury. Another limitation to all 
ecological data collected on this subject is that the 
criteria for the diagnosis of autism have changed and 
broadened over the years, making it difficult to in- 
terpret a reported increase in incidence or preva- 
lence. 

The last article in the ecological study category 
used the same data set but evaluated data from 
Denmark only. 37 This study expanded the Denmark 
information to include 1961-1970, when the cumula- 
tive ethylmercury dose was 200 /xg in the first 15 
months of life, and 1970-1992, when the dose was 
125 /xg in the first 10 months of life, as well as 
1992-2000, when vaccines in Denmark did not con- 
tain thimerosal. The incidence of autism was stable 
until 1990 and thereafter increased throughout the 
study period, including the period when thimerosal 
was not included in vaccines. The authors concluded 
that there is no evidence for an association between 
thimerosal use in vaccines and autism. 

The limitations of this study are similar to those 
discussed for the article by Stehr-Green et al. 36 In 
addition, because data were not available, outpa- 
tients with the diagnosis of ASD were not counted 
until 1995. This would increase the incidence rates 
for 1995 compared with previous years, as discussed 
by the authors. Rates continued to rise after 1995, 
however, when outpatients continue to be counted, 
so this is not likely to have affected overall conclu- 
sions of the analysis. 

Laboratory Studies Describing Mercury Levels After 
Vaccination in Human Infants 

Most studies of the pharmacokinetics and metab- 
olism of organic mercury have evaluated methyl- 
mercury and have been performed with oral or 
inhalational absorption and are summarized else- 
where. 19,24 The first publication to describe ethyl- 
mercury (from thimerosal) pharmacokinetics in in- 
fants after injection was published by Stajich et al 
in 2000. 38 This study compared 20 infants in whom 
pre- and post- hepatitis B vaccination mercury levels 
were evaluated. Levels after vaccination were col- 
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lected at 48 to 72 hours. Fifteen infants who were 
born at <1000 g were compared with 5 infants who 
were born at >3500 g. Each dose of vaccine con- 
tained 12.5 of ethylmercury. The mean mercury 
level after vaccination was significantly higher (P < 
.01) in the preterm group compared with the term 
group (mean; 7.36 ± 4.99 p g/L vs 2.24 ± 0.58 fi g/L, 
respectively). The mean value did not exceed the 
Department of Health and Human Services guide- 
lines for "normal" blood mercury levels (<20 /xg/L). 
On an individual basis, this value was exceeded in 1 
preterm infant (range: 1.3-23.6 /xg/L) but no infants 
in the term group (range: 1.4-2.9 |U.g/L), The authors 
raised concern for possible toxicity in the preterm 
population, although the significance of a 23.6- /xg/L 
ethylmercury blood level in 1 infant is unknown. 
These data are useful in suggesting that the birth 
dose of hepatitis B vaccine does not substantially 
increase blood mercury levels in term infants and 
that levels are well below Department of Health and 
Human Services guidelines. It should be noted that 
the American Academy of Pediatrics and the Advi- 
sory Committee on Immunization Practices do not 
recommend hepatitis B vaccination in infants <1000 
g unless the mother is HB surface antigen positive. 
For both the preterm and term groups, the small 
sample size limits the precision of the point esti- 
mates. 

The publication by Pichichero et al 39 included data 
from 61 children: 40 recruited in Rochester, NY, who 
were exposed to thimerosal in vaccines compared 
with an unmatched control group of 21 children who 
were not exposed to ethylmercury in vaccinations 
recruited in Bethesda, MD. Although the Bethesda 
group is called a control, these children are not 
matched and the timing of blood mercury level test- 
ing is different. Children in the thimerosal-exposed 
group received up to 3 thimerosal preservative-con- 
taining vaccines (DTaP, hepatitis B, Haemophilus in- 
fluenzae type b), and mercury levels were measured 3 
to 28 days after vaccination. In the control group, 
samples were obtained at either the 2- or 6-month 
well-child visit. Urine and stool samples and mater- 
nal hair for total mercury content were studied for 
some infants, mostly in the thimerosal-exposed 
group. Results showed mercury concentrations be- 
low the limit of quantification in 12 of 33 infants in 
the study group and in 14 of 15 infants in the control 
group. Mean values were higher in younger patients, 
although exact means were not reported. The highest 
level reported was 20.6 nmol/L (parts per billion), 
which was less than the 29 nmol/L cited by the 
authors as thought to be safe in cord blood. Mercury 
also was found in stool specimens of infants who 
were exposed to thimerosal, suggesting excretion via 
the intestinal tract. The half-life of ethylmercury was 
calculated at 7 days (95% Cl: 4-10 days), substan- 
tially less than the 20 to 70 days for methylmercury. 

Although the absence of significantly elevated 
blood mercury levels in this study is reassuring, 
there are a number of limitations to the investigation 
Most important, only 4 thimerosal-exposed children 
had blood specimens obtained within 5 days of vac- 
cination — the period during which levels would be 


expected to be highest. In addition, baseline blood 
mercury levels were not obtained, so increases after 
exposure could not be characterized; and the ex- 
posed and comparison groups were not matched by 
age and were enrolled from different geographic 
areas. As the data showed higher mercury concen- 
trations from maternal hair samples of the children 
who received thimerosal-containing vaccine, consis- 
tent with greater prenatal environmental exposure, 
the 2 groups are not the same at baseline and thus 
comparing them is problematic. Estimates of the 
half-life of ethylmercury were derived from a model 
and not from longitudinal observations of children. 
Although a difference between the half-lives of ethyl 
and methyl mercury is an important finding, directly 
assessing half-life would be more optimal than rely- 
ing on modeled results. 

Although not a pharmacokinetic evaluation, Geier 
and Geier 30 - 31 compared the FDA and EPA exposure 
limits with the thimerosal dose received in routine 
vaccination. They reported an "instantaneous ex- 
cess" of mercury in vaccines on the basis of EPA and 
FDA standards of 3.2- to 32-fold. The data source and 
these calculations are understandable and reproduc- 
ible. However, they are a misinterpretation of the 
EPA and FDA guidelines, which define their refer- 
ence dose as "an estimate of daily exposure to the 
human population (including sensitive subpopula- 
tions) that is likely to be without a risk of adverse 
effects when experienced over a lifetime." 19 No stan- 
dards exist for an "instantaneous," single-day dosage 
of ethylmercury delivered by intramuscular injec- 
tion. 

DISCUSSION 

The quality and conclusions of 12 original studies 
on the potential association between thimerosal-con- 
taining vaccines and developmental disorders, in- 
cluding ASD, were examined in this review. Results 
of epidemiologic studies can contribute to assess- 
ment of causation but, by themselves, have several 
inherent limitations. Because they are observational 
rather than experimental, differences between study 
populations, multiple potential sources of bias, and 
the effects of confounding all can affect outcome. 
Thus, care in selecting the study group, defining and 
measuring exposures and outcomes, and analytic 
methods is crucial in obtaining meaningful results. 
Although consistency of results between multiple 
studies is 1 factor that can contribute to accepting or 
rejecting a causal relationship, a caveat is that only 
high-quality studies should be considered when 
evaluating consistency of findings. The 4 epidemio- 
logic studies that support an association between 
thimerosal exposure and NDDs including autism, all 
by the same authors and using overlapping data sets, 
contain critical method ologic flaws that render the 
data and their interpretation noncontributory. The 
retrospective and prospective cohort studies that do 
not report an association, despite some limitations, 
generally were well designed and appropriately an- 
alyzed. Overall, these data support a conclusion of 
no association between thimerosal-containing vac- 
cines and autism in children. 
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In a cohort study that finds no association, it is 
important to assess the study's power to detect a 
significant association, if it existed; none of the 4 
quality cohort publications did so, although they did 
report CIs. Despite large numbers of children or 
child-years of observation included in the studies, 
because some of the measured outcomes were un- 
common, power to detect significant associations 
may have been limited. One can assess the precision 
of a point estimate by Cl width. For some analyses, 
the Cl may include values that, taken individually, 
could seem clinically important; for example, a 95% 
Cl from 0.78 to 1.71 represents a 5% chance that there 
is a 71% increase in the evaluated measure. Although 
this is not statistically significant (P > .05), some may 
believe that it is clinically significant. Conversely, 
when 4 quality studies do not consistently find sta- 
tistically significant associations, an association that 
is found is most likely attributable to chance from 
multiple measures. In this context, although there 
may be a small chance that a clinically important 
association could not be detected by an individual 
study, the failure to detect an association in 4 well- 
designed cohort evaluations and 2 well-designed 
ecological studies supports that there truly is no 
association between thimerosal and ASD/NDDs. 

A limitation in generalizing from the European 
studies to the United States is that total thimerosal 
exposure in the United Kingdom, Sweden, and Den- 
mark were less than the potential maximum dose in 
the United States, and vaccination schedules dif- 
fered; not including influenza, these amounts are 
75 fig, 75 /x g, 125 fig, and 237.5 fig of ethylmercury, 
respectively. However, a higher earlier exposure 
may be important if a true risk exists. 

The pharmacokinetic studies, although limited by 
small sample sizes and differences in timing of spec- 
imen collection, suggest that blood mercury levels 
postvaccination in human infants are not in the range 
of known toxicity, making neurologic damage from 
thimerosal in vaccines unlikely. One caveat to this is 
that the blood level that could be associated with 
subtle neurotoxicity is controversial and thus makes 
pharmacokinetic studies difficult to interpret. The 
lowest Benchmark dose for a neurobehavioral end- 
point after in utero exposure to methylmercury that 
the National Research Council considered reliable 
was 58 jug/L (parts per billion) in cord blood. 19 ' 21 
'Hie postnatal threshold for subtle neurotoxicity is 
not known but likely would be greater than the 
lowest Benchmark dose for the more susceptible fe- 
tus. In any case, the highest levels found in these 
investigations are not in this range, although the 
timing of blood draws may not have been optimal. In 
addition, the results of the study by Pichichero et 
al, M demonstrating differences in the half-life and 
metabolism of ethylmercury and methylmercury, in- 
dicate that extrapolating experience with the latter to 
the former may be inappropriate. 

Surprising, animal data on thimerosal pharmaco- 
kinetics are sparse. Magos 23,42 compared exposure to 
these 2 types of mercury in rats and found that 
methylmercury is actively transported across the 
blood-brain barrier, whereas ethylmercury is pas- 


sively transported and is not as neurotoxic. An ab- 
stract published in 2003 on the pharmacokinetics in 
newborn monkeys also demonstrated a much shorter 
half-life for ethylmercury and lower brain levels. 54 
Although there are anecdotal reports of mercury che- 
lation aiding children with autism, there have been 
no controlled trials, and reports of mercury levels in 
autistic children are few. One study reported lower 
mercury levels in the hair of autistic children com- 
pared with control children; although the authors 
hypothesized that the mercury was absent from tire 
hair because it was being retained in the brain, no 
evidence was presented to support this assump- 
tion. 55 

Ecological studies are subject to inherent limita- 
tions of this method. Changes over time in the diag- 
nosis and reporting of autism and other NDDs make 
trends particularly difficult to evaluate. Neverthe- 
less, data from Denmark and Sweden, where expo- 
sure to thimerosal in vaccines was eliminated in 1992 
and where autism rates continued to increase, are 
consistent with the results of the quality cohort stud- 
ies and the pharmacokinetic findings. 

The evidence reviewed here indicates there is no 
association between thimerosal-containing vaccines 
and NDDs, including autism. Determining the cause 
of autism is important for future diagnosis, treat- 
ment, and prevention. However, as the evidence re- 
viewed here suggests, these efforts may be substan- 
tially more productive if they are redirected to other 
hypotheses. Autism research dollars are limited, and 
parents of autistic children deserve to see finances 
directed to where they will do the most good. In 
addition, the evidence reviewed here does not sup- 
port a change in the standard of practice with regard 
to administration of thimerosal-containing vaccines 
in areas of the world where their use is critical, such 
as economically developing countries. Removal of 
thimerosal as a preservative has resulted in the use of 
single-dose vials that are more expensive and in- 
creases the need for refrigerator space and other cold 
chain equipment. In much of the world, these con- 
straints represent a substantial barrier and would 
result in far fewer children being vaccinated against 
serious and life-threatening vaccine-preventable dis- 
eases. It is well documented that unfounded con- 
cerns about vaccine safety can result in decreases in 
vaccination rates, subsequent disease outbreaks, and 
inefficient and ineffective utilization of scarce finan- 
cial and research resources " 6 - 57 In the case of thimer- 
osal and autism, a growing body of scientifically 
credible evidence suggests that there may be little to 
be gained from large additional research investments 
and, at a minimum, that it is time that additional 
significant investments in scientific or medical re- 
search related to thimerosal and autism be based on 
credible grounds that would lead one to believe that 
such investigations will contribute to understanding 
mechanisms that cause ASD. 
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CERVICAL STITCHES ARE INEFFECTIVE 


" A common surgical procedure long believed to help prevent premature births 
is ineffective, a new study has concluded. The study examined a technique called 
cervical cerclage, used in up to 2 percent of all pregnancies, according to Dr Kypros 
H. Nicolaides of the Kings College Medical School in London, an author of the 
study. The cervix is a sphincter of muscle that holds the fetus inside the uterus in 
pregnancy. Women whose cervixes have been damaged or are shorter than normal 
have long been thought to be at higher risk of premature deliveries. In cervical 
cerclage, stitches are inserted to shore up the cervix and give it added strength. The 
study, published on June 5 in The Lancet, involved more than 47 000 pregnant 
women in many countries. The women were examined with ultrasound. A group 
of 470 whose cervixes were short enough to put them at risk and who chose to 
participate were randomly assigned to get the procedure or not. Dr Nicolaides said 
the results confirmed that the length of the cervix accurately predicted preterm 
delivery. But the study also found that the cerclage procedure made no significant 
difference in the outcome; 22 percent of the women who had the surgery extended 
their pregnancy beyond 33 weeks, as did 26 percent of the control group." 


O'Neil J. New York Times. June 8, 2004 


Noted by ]FL, MD 
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ABSTRACT 

Large autism epidemics have recently been reported in the 
United States and the United Kingdom Emerging epidemiologic 
evidence and biologic plausibility suggest an association between 
autistic spectrum disorders and mercury exposure. 

This study compares mercury excretion after a three-day 
treatment with an oral chelating agent, meso-2,3- 
dimercaptosuccinic acid (DMSA), in children with autistic spectrum 
disorders and a matched control population. Overall, urinary 
mercury concentrations were significantly higher in 22t children 
with autistic spectrum disorders than in 18 normal controls 
(Relative Increase (Rl)=3.15; P < 0.0002). Additionally, vaccinated 
cases showed a significantly higher urinary mercury concentration 
than did vaccinated controls (Rl— 5.94; P < 0.005). Similar urinary 
mercury concentrations were observed among matched vacci- 
nated and unvaccinated controls, and no association was found 
between urinary cadmium or lead concentrations and autistic 
spectrum disorders. 

The observed urinary concentrations of mercury could 
plausibly have resulted from thimerosal in childhood vaccines, 
although other environmental sources and thimerosal in Rh c (D) 
immune globulin administered to mothers may be contributory. 

Regardless of the mechanism by which children with autistic 
spectrum disorders have high urinary mercury concentrations, the 
DMSA treatment described in this study might be useful to diag- 
nose their present burden of mercury. 

KEY WORDS: autism, autistic spectrum disorders, chelation, 
DMSA, mercury, thimerosal 

Background 

Recent studies have analyzed the prevalence of autism from the 
mid-1980s through 2002 in the United States and the United 
Kingdom. 1 ' 5 The prevalence of autism is estimated to have risen 
from one in about 2.500 children in the mid- 1 980s to as common as 
one in 150 by 2002. Further, since all of these studies find the 
prevalence of autism in males to be four times that of females, the 
male prevalence of this disorder exceeds one in 100. These studies 
show that the rise in the prevalence in autism is genuine and not the 
result of population migration, differences in diagnostic criteria, or 
other potential confounders. 

In 2001, the Institute of Medicine (IOM) of the United States 
National Academy of Sciences" determined that a link between 
mercury from thimerosal contained in childhood vaccines and the 
recent dramatic increase in neurodevelopment disorders is biologi- 
cally plausible Recent studies demonstrate a strong epidemiologic 


link between exposure to mercury from thimerosal contained in 
childhood vaccines and neurodevelopment disorders. 7 V 

The purpose of this study was to evaluate the concentration of 
mercury in the urine following a three-day treatment with an ora! 
chelating agent, meso-2,3-dimercaptosuccinic acid (DMSA), in 
children with autistic spectrum disorders in comparison to a 
control population. Forman et al." have reported on the use of ora! 
treatment with DMSA in children exposed to metallic mercury. 
The authors found that oral chelation with DMSA produced a 
significant mercury diuresis in these children. They observed no 
adverse side effects of treatment. The authors concluded that 
DMSA appears to be an effective and safe chelating agent for 
treatment of pediatric overexposure to metallic mercury In 
addition, extensive literature supports its safety in the chelation of 
lead from exposed children. 

Methods 

This study is a retrospective analysis of 221 consecutive 
children with previously established autism spectrum disorders 
referred and admitted to the International Child Development 
Resource Center (1CDRC). Each child had been diagnosed with 
autism (DSM-IV 299.00) or pervasive developmental disorder 
(DSM-1V 299.80) by outside physicians. A control population of 1 8 
children was also identified without autism spectrum disorders in 
themselves or among their siblings or their first-degree family 
members. These healthy children presented to the 1CDRC for 
elective determination of their levels of environmental mercury 
exposure at the request of their families, and arc included here for 
case comparison. The Arizona State University Institutional 
Review Board approved our retrospective examination of cases and 
controls in this study. 

All children were examined to exclude those who had dental 
amalgams. Among the 221 cases, all had received their full 
scheduled childhood immunizations appropriate for their respec- 
tive ages. Among the 18 controls, lOchildren had received their full 
childhood immunization schedules, and 8 children had received no 
childhood immunizations because of religious objections. 

Informed consent was obtained from both cases and controls for 
DMSA chelation treatment. Controls and cases were both chal- 
lenged with a three-day oral treatment of DMSA (1.0 mg/kg per 
dose given three times daily). After the ninth dose, the first voided 
morning urine was collected (when possible), or an overnight urine 
collection bag was wom. All laboratory analyses were performed 
by the Doctors’ Data, Inc., in Chicago, 111. The response to DMSA 
was measured as micrograms of mercury per gram of creatinine 
using inductively coupled mass spectrometry, and creatinine was 
measured using the Jaffe method. The laboratory was not informed 
whether the specimens were from cases or controls. 

In addition to the overall excretion data, several epidemiologic 
casc-control studies were conducted using (he available popula- 
tions. First, it was possible to match 88 cases against 16 controls for 
age (within one year) and sex, and overall post-DMSA urinary 
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mercury concentrations were determined. Second, it was possible 
to match 55 cases against 8 vaccinated controls for age, sex, and 
vaccine status, and overall post-DMS A urinary mercury, cadmium, 
and lead concentrations were determined. Finally, as epidemiologic 
controls, it was possible to match 5 each of vaccinated and un vacci- 
nated controls for age and sex. and overall post-DMSA urinary 
mercury, cadmium, and lead concentrations were determined 
The statistical package contained in Excel* and S1SA’ was 
employed in this study. We determined means, relative increase 
(R[) in mean heavy metal excretion in cases compared with controls 
(mean..„ K /mean MWOl> ), standard deviation, and statistical signifi- 
cance using a t-test. Our null hypothesis was that the populations 
under study should have similar distributions of excieied heavy 
metals, and we accepted a double-sided P-value of <0.05 as 
statistically significant. 


Population 

Type 

Number 
of Boys 

Number 
of Girts 

Mean Age 
in Years 
(Range) 

Mean Urinary Mercury 
(meg/ g) creatinine 
(Range) 

Cases 

183 

38 

6.25 
(3 to 15) 

4.06 ±8.59 
(0 to 58.65) 

Controls 

14 

4 

8.85 
(3 to 16) 

1.29*1.54 
(0 to 6.2) 


Table 1 . Summary of 221 Cases and 18 Controls 


Results 

Table 1 summarizes the number of males and females, mean 
age in years, and average meg Hg/g creatinine after DMSA 
treatment among our 22 1 cases and 18 controls. Among our 221 
cases the boy:girl ratio was 4.88: 1 , and among our 1 8 controls the 
boy:giri ratio was 4:1. Urinary mercury concentrations were 
significantly higher in cases than in controls (RI^3. 1 5: P< 0.0002; 
95% Cl: 1.43 to 4. It). 

In the first part of our case-control analysis, we determined the 
mean and standard deviation of the concentrations of urinary 
mercury in the 88 cases (5.45 ± 10.9 meg Hg/g creatinine) and 16 
age and sex-matched controls (1.45 ± 1.57 meg Hg/g creatinine) 
jftej DMSA treatment. The urinary mercury concentrations were 
significantly higher in cases than in controls (Rl-3.76; P < 0.002; 
95% Cl: 1.60 to 6.41). 

The results of the second part of our case-control analyses are 
summarized in Tabic 2. Wc determined the mean and standard 
deviation of the urinary mercury concentrations in the 55 cases 
(6.42 ± 12.69 meg Hg/g creatinine) and 8 age, sex, and vaccine- 



Heavy Metal 
Examined 

Populalion 

Examined 

Heavy Metal Level 
(mcq/g creatinine) 


Mercury 

55 Cases 

6.42* 12.69 


Mercury 

8 Controls 

1.08 ± 1.12 

Statistical 

Assessment 



Relative Increase = 5.9 

P < 0.005 

95% Cl: 1.90 to 8.79 


Cadmium 

55 Cases 

0.48 ± 0.42 


Cadmium 

8 Controls 

0.36 ± 0.22 

Statistical 

Assessment 



Relative Increase = 1 .3 

P = 0.35 

Not Significant 


Lead 

55 Cases 

18 2*43.3 


Lead 

8 Controls 

11.8*8.6 

Statistical 

Assessment 



Relative Increase = 1 .5 

P = 0.34 

Not Significant 


Table 2. Matched Cases and Controls for Heavy Metal Levels Following 
a 3- Day DMSA Treatment 


status-matched controls (1.08 ± 1.12 nice Hg/g creatinine). Wc 
determined that cases had a significantly higher urinary concentra- 
tions of mercury after DMSA treatment than did controls (RT=5 94; 
P < 0.005; 95% Cl: 1 .90 to 8.79). As shown in Table 2, both groups 
had similar urinary concentrations of cadmium and lead after 
DMSA treatment. Among our age and sex-matched healthy 
children, we determined that 5 vaccinated controls had similar 
urinary concentrations of mercury, cadmium, and lead after DMSA 
treatment compared with 5 unvaccinated controls, as is summa- 
rized in Table 3. 



Heavy Metal 
Examined 

Population 

Examined 

Heavy Metal Level 
{mcq/g creatinine) 


Mercury 

5 Vaccinated 
Controls 

0.70 ±0.71 


Mercury 

5 Unvaccinated 
Controls 

1.98 ±2.40 

Statistical 

Assessment 



P = 0.35 

Not Significant 


Cadmium 

5 Vaccinated 
Controls 

0.42 ± 0.27 


Cadmium 

5 Unvaccinated 
Controls 

0.50 ± 0.27 

Statistical 

Assessment 



P = 0.65 

Not Significant 


Lead 

5 Vaccinated 
Controls 

14.0 ±10 1 


Lead 

5 Unvaccinated 
Controls 

16.1 ±8.5 

Statistical 

Assessment 



P = 0.73 

Not Significant 


Table 3. A summary of a comparison of matched vaccinated and unvacci- 
nated controls for heavy metal levels following a three-day DMSA treatment 


Discussion 

This study shows a strong association between increased 
urinary mercury concentrations following three days of treatment 
with DMSA and the presence of an autistic spectrum disorder. The 
statistically significant association persists when vaccinated cases 
are compared with matched vaccinated controls. No association 
was found between post-DMSA urinary cadmium or lead concen- 
trations and autistic spectrum disorders. Lastly, although the study 
populations were small, the heavy-metal concentrations measured 
in matched vaccinated and unvaccinated control children were 
small and showed no statistically significant differences in urinary 
mercury, cadmium, and lead concentrations following a three-day 
treatment with DMSA. 

Previously, Stajich et ai." showed that newborn infants had 
slum (leant (P< 0.0! ) several-fold increases in the blood concentra- 
tions of mercury during the 48 to 72-hour period following 
immunization with thiincrosal-containing childhood vaccines, 
compared with pre-vaccination levels. 

Pichichero et al.’* examined the concentrations of mercury in 
the blood, urine, and stool 3 to 28 days following thimerosal- 
containing vaccines in 40 full-term infants of age 6 months and 
younger in comparison to 21 control infants receiving thimerosal- 
free vaccines. The mean mercury doses received by thimerosal- 
exposed subjects were 45.6 meg (range 37.5-62.5) for 2-month-old 
infants and 1 i 1 .3 meg (range 87.5-1 75.0) for 6-month-old infants. 
Blood mercury concentrations in thimerosai-exposed 2-month-old 
infants ranged from less than 3.75 to 20.55 nmol/L; in 6-monlh-oid 
infants, all values were lower than 7.50 nmol/L. Only 15 blood 
samples from controls contained quantifiable mercury. 
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Concentrations of mercury were low in the urine after vaccina- 
tion but were high in the stools of thimerosal-exposed 2 -month-old 
infants (mean 82 ng/g dry weight) and 6-month-old infants (mean 
58 ng/g dry weight) The authors estimated that the blood half-life 
of ethyl mercury was 7 days (95% Cl 4-10 days). The study was 
unable to determine the ultimate disposition of most of the mercury 
with which infants were injected. 

Our analysis shows that children w*ho developed autistic 
spectrum disorders had significantly greater accumulated mercury 
than controls. Our results are similar to those of the retrospective 
study by Holmes ct al," They observed that there was a significant 
relationship between increasingly severe autism and decreasing 
mercury levels in first baby haircuts in comparison to normal 
controls. Our results and those ot Holmes et a!, probably result from 
a decreased ability of children with autistic spectrum disorders to 
excrete mercury, resulting in the retention of potentially toxic 
mercury levels. 

Impaired sulphation is observed in autistic spectrum disorders, 
and this biochemical deficit, possibly a pre-existing genetic 
condition, may contribute to the observed mercury accumulation, 
since the normal mechanism of clearing mercury from the body is 
thought to involve the binding of mercury compounds to 
sul fhy dry 1 groups. M 

Mercury concentrations in the human brain arc six limes greater 
than the biood. ,ll This stems from the fact that thimcrosal contains 
the ethylmercury radical attached to the sulfur atom of the thiol 
group of salicylic acid Generally, mercuric ions bind tightly but 
reversibly to thiol ligands."’ It is likely, therefore, that the 
ethylmercury cation of thimerosai dissociates from the thiosalicylic 
acid moiety immediately after injection to bind to the surrounding 
thiol ligands present in great excess in tissue proteins.’ ‘ 

The buildup of mercury in the tissues of children is particularly 
alarming in light of a recent article by Baskin et al.‘* They have 
examined the toxic effects of micromolar concentrations of 
thimerosai in cultured human cerebral cortical neurons and in 
normal human fibroblasts. The results demonstrated that 
thimerosai in micromolar concentrations induced membrane and 
DNA damage, and initiated caspase-3 dependent apoptosis in 
human neurons and fibroblasts. In addition, the authors report that 
thimerosai toxicity may occur at even lower doses than those 
utilized in their experiments with longei times of exposure. Another 
recent study by Makani et a!. w has also demonstrated high cellular 
toxicity of thimerosai in low micromolar concentrations in T-cclls 
incubated with thimerosai for 24 hours. 

A recent article by Nelson and Bauman™ stated that the overall 
clinical picture of mercurism-from any known form, dose, 
duration, or age of exposure does not mimic that of autism and 
that no evidence has yet been brought forward to indicate that 
children exposed to vaccines containing mercurials have more 
autism than children with less or no such exposure. However, the 
National Toxicology Program (NTP) within the U.S. Department 
of Health and Human Services, an interagency program headquar- 
tered at the National Institutes of Health's National Institute of 
Environmental Health Sciences (N1EHS), reports that clumsiness, 
speech impairment, and emotional disturbances are commonly 
observed with both acute and chronic thimerosai exposure. These 
mercurial symptoms are core to the observed abnormalities in 
autistic spectrum disorders. This observation is supported by 
Green et al.," who recently reported that clumsiness is a com- 


monly observed comorbidity in Asperger’s Syndrome, an autistic 
spectrum disorder. 

The results of our present study, combined with the published 
observations included above, disagree with the views expressed by 
Nelson and Bauman and support the hypothesis of Bernard et al.,” 
who have compared the similar biological abnormalities com- 
monly found in autism and the corresponding pathologies arising 
from mercury exposure. Distinct similarities were found between 
autism and mercury exposure in their effects upon biochemistry, 
the immune system, the central nervous system structure, 
neurochemistry, and neurophysiology. 

Another study by Bernard et al.” has further examined the 
relationship between thimerosai and autism. They determined that 
thimerosai was first added to childhood vaccines in the 1 930s, and 
autism was first described in 1943 among children born in the 
1930s, suggesting that autism may indeed be an iatrogenic effect 
ofthimerosal. 

Tn addition. Redwood et al.” have reported that mercury 
exposure from childhood immunization is a cause for concern 
because exposure to low levels of mercury during critical stages of 
development has been associated with neurological disorders in 
children, including attention deficit disorder (ADD), learning 
difficulties, and speech delays. 

Moreover, our findings appear to confirm previously published 
epidemiologic evidence showing a direct association between 
increasing mercury from thimerosal-containing childhood 
vaccines and neurodevelopment disorders in children. 7 '’ These 
studies showed that there was a two to sixfold, statistically 
significant increased incidence of neurodevelopment disorders 
following an additional 75-100 meg dosage of mercury from 
thimerosal-containing childhood vaccines in comparison to 
thimcrosal-ffee childhood vaccines. These studies showed dose- 
response curves demonstrating a close, statistically significant 
correlation between increasing mercury doses from childhood 
vaccines and childhood neurodevelopment disorders. 

The results of our analyses suggest that mercury should be 
removed immediately from all biologic products, and others have 
reached a similar conclusion. Kravchenko et al.” stated, “Thus 
thimerosai. commonly used as a preservative, has been found not 
only to render its primary toxic effect, but also [to be] capable of 
changing the properties of cells. This fact suggests that the use of 
thimerosai for the preservation of medical biological prepara- 
tions, especially those intended for children, is inadmissible," Cox 
and Forsyth™ reported. “However, individual cases of severe 
reactions to thimerosai demonstrate a need for vaccines with an 
alternative preservative.” Similarly, “...reactions can be expected 
in such a high percentage of mcrlhiolate-scnsitive persons that 
nicrthiolate in vaccines should be replaced by another antibacte- 
rial agent.”” Rohyans et al.” revealed in 1 984, “Although aqueous 
merthiolatc has been used for years as a topical antiseptic, a recent 
review of its use by the Food and Drug Administration resulted in 
its classification as ‘less than effective.’ Furthermore, two of the 
ingredients (thimerosai and borate) in merthiolatc are toxic if 
absorbed or injected.” In addition. Sea! et al.” reported in The 
Lance/, “Thimcrosal is a weak antibacterial agent that is rapidly 
broken down to products, including ethylmercury residues, which 
are neurotoxic. Its role as a preservative in vaccines has been 
questioned, and the pharmaceutical industry itself considers its 
use as historical." 
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Conclusion 

Analysis of post-DMSA urinary mercury excreiion found a 
strong, statistically significant association between greatly 
increased urinary mercury concentrations and the presence of 
autistic spectrum disorders in vaccinated children. 

The mercury levels measured in this study could plausibly 
have resulted from exposure to mercury in routine childhood 
vaccines in the United States, while thimerosai in Rh 0 (D) immune 
globulin and other potential environmental sources of mercury 
may be contributory. 

Our study is unable to determine whether the statistically 
significantly higher urinary concentrations of mercury measured in 
cases in comparison to controls is caused by higher exposure to 
mercury, reduced ability to excrete mercury, or a combination of 
these explanations. Regardless of the mechanism by which children 
with autistic spectrum disorders accumulate high mercury levels, 
the DMSA treatment course described in this study appears useful 
and important in determining mercury body burden. 

The data from this study, along with emerging epidemiologic 
data showing a link between increasing mercury doses from 
childhood vaccines and childhood neurodcvelopment disorders, 
increases the likelihood that mercury is one of the main factors 
leading to the large increase in the rate of autism and other 
neurodevelopment disorders. It is to be hoped that removing 
thimerosai from all childhood vaccines will contribute to a decline 
in the numbers of new cases of autistic spectrum disorders. 

Unfortunately, as discussed in a recent publication,” many of 
the vaccines recommended for the childhood immunization 
schedule contained ihe full doses of thimerosai through 2002 
(FDA, personal communication), and m addition, pediatric 
vaccines such as influenza, diphthcna-icianus (DT), and possibly 
others, still contain the full amounts of thimerosai in 2003. 
Therefore, it may be quite some time before a decrease in the 
prevalence of neurodevciopment disorders is seen. 
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Executive Summary 

In the subsequent five years since the joint US Public Health Service and American Academy of 
Pediatrics statement of 1999 alerting the public and practitioners to the potential harms of 
mercury in medicine, specifically Thimerosal (a mercury-laden preservative used in numerous 
vaccines), there has been a great body of work investigating the link between Thimerosal and 
neurodevelopmental disorders (NDD) including, and especially, autism. 

Within their joint statement, the USPHS and the AAP offered the following: 

“...because any potential risk is of concern, the Public Health Service (PHS), the 
American Academy of Pediatrics (AAP), and vaccine manufacturers agree that 
thimerosal-containing vaccines should be removed as soon as possible. Similar 
conclusions were reached this year in a meeting attended by European regulatory 
agencies, European vaccine manufacturers, and FDA, which examined the use of 
thimerosal-containing vaccines produced or sold in European countries. "(Thimerosal in 
Vaccines: A Joint Statement of the American Academy of Pediatrics and the Public 
Health Service, July 09, 1999) 

These matters did not come to the forefront of scientific or public discourse due to any inherent 
danger by a specific vaccine, but rather the previously overlooked potential cumulative effect of 
multiple vaccines being given over a short schedule in our nation’s continuing attempt to ward 
off epidemic and pandemic disease. 

In 2001, the Institute of Medicine (IOM) published their first report in what would become a 
multi-year investigation, including several interim public meetings for the presentations of the 
most up to date scientific finds. In that report. Immunization Safety Review: Thimerosal - 
Containing Vaccines and Neurodevelopmental Disorders (2001), the IOM would lay out a well 
crafted and accepted plan for those necessary scientific efforts to formidably bring answers to the 
issue. The IOM advised the relevant US government agencies (HHS, PHS, FDA, CDC, NIP) 
and independent researchers that a combination of epidemiological, animal model, clinical and 
case studies would be required by the tenets of good science to adequately review and make 
sound and well-founded determination regarding a possible vaccine-NDD/autism link. 

Also in 2001, SafeMinds would learn through Freedom of Information Act (FOIA) requests that 
the National Immunization Program and Centers for Disease Control and Prevention had already 
conducted a review within the Vaccine Safety Datalink (VSD) to see if there was any 
epidemiological link between vaccines and NDDs including autism. That initial effort, led by 
then CDC research fellow Dr. Thomas Verstraeten, would not be offered to the public or the 
IOM for review. Verstraeten’s findings showed a strong relationship between enhanced 
vaccination schedules and numerous symptoms of neurodevelopmental disorders including 
autism. As will be discussed later, it will not be until a much revised, redacted and watered 
down version could be accomplished that the CDC would allow the publishing of Verstraeten’s 
work. While no additional scientific or evidentiary review will be accomplished in the interval 
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between Verstraeten’s initial and Anal reports, the conclusions would change to reflect a lack of 
evidence supporting a vaccine-NDD/autism link. 

From 2001 through the IOM-Immunization Safety Review Committee’s (ISRC) May 2004 final 
report and disbanding, it would become apparent that a sole focus upon epidemiological studies 
in the US and various European countries would be the CDC/NIP’s singular response to the 
vaccine-NDD/autism hypothesis. Nearly all of these studies, either CDC/NIP sponsored or 
selected through an exclusive network of conflicted researchers, were found to have been rife 
with major flaws in methodology and failing to follow acceptable standards in epidemiological 
practice. 

Countering the CDC/NIP response are numerous independent research efforts supported through 
a mix of academic, private and non-profit foundational, and individual resources. Nearly 100% 
of non-conflicted research filling the gaps originally called for by the IOM (epidemiology, 
animal model, clinical, toxicology, case and genomic studies) has shown not only support to the 
vaccine-NDD/autism hypothesis, but also the elemental furthering in understanding to the 
biophysical path between exposure and injury. 

As early as 1977, Russian researchers began recognizing the potential health hazards from ethyl 
mercury exposures. Additional studies conducted through the 1980s also documented toxic 
results from the utilization of thimerosal in various preparations and vaccines. 

First afforded in Autism: a novel form of mercury poisoning (2000), Bernard et al laid out the 
hypothesis of causality between Thimerosal and NDD/autism and the mimicking properties 
between autism and mercury poisoning. Verstraeten’s original findings proved clearly the 
epidemiological support to the Thimerosal-NDD/autism, but even those have been buttressed by 
original and review efforts by others including Blaxill. 

Boyd Haley, PhD, professor and chair at the University of Kentucky, Department of Chemistry 
and H. Vasken Aposhian, Ph.D., Professor, Molecular and Cellular Biology, University of 
Arizona have both clearly offered to the discussion, and revealed to the 10M/HHS communities, 
the well founded biological harms seen from ethylmercury (Thimerosal), especially upon the 
developing fetal/infant/toddler brain. In addition, these researchers have shown the biological 
variables (age, sex, and synergistic toxicities) that come into play regarding mercury exposure 
and subsequent injury. Aposhian also went further and offered that the inability for a select 
population to have an inhibited ability to naturally excrete the heavy metal mercury (as a larger 
population appears to have the capacity for) is not new to science. In fact, such a syndrome 
would mimic another well-recognized process called Wilson’s Disease, where a problem 
excreting the heavy metal copper creates a similar, though not exact, set of circumstances and 
symptoms. 

Issues regarding changes in diagnostics have also been offered as a potential reason for the 
increases in the autism population’s relationship to increased immunizations. While a few 
efforts were offered to support that hypothesis, all have subsequently been disproved through 
review of the data, or independent analysis. The suggested benchmark for such data, 
California’s Department of Developmental Services, dispels this theory. While admitting minor 
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changes may be inferred by changes in diagnostic criteria, reviewers of the data are comfortable 
that the exponential increases in autism cannot be supported through minor diagnostic coding 
changes, and to suggest so is not a defensible position. 

In 2003, A Case-Control Study of Mercury Burden in Children with Autistic Spectrum Disorders 
was published by Jeff Bradstreet, MD, FAAFP, which clinically supported Aposhian’s position 
of the inability of a select population to efficiently excrete mercury. This research provided that 
it was possible for a child to have a bioaccumulation of mercury from multiple vaccinations that 
would lead to eventual neurotoxicity and injury. Bradstreet went forward into a genomic survey 
of affected and non-affected children, and found specific abnormalities (or single recognized 
nucleotide polymorphism) found in children with autism spectrum disorders providing actual 
mapping from exposure to injury. 

Dr. Andrew Wakefield and Dr. Jill James joined Bradstreet in presenting Biological Evidence of 
Significant Vaccine Related Side-effects Resulting in Neurodevelopmental Disorders. 

Further evidence is provided by: 

• Richard C. Deth, PhD (Northeastern University, Boston, MA) et al providing scientific 
understanding of mercury/thimerosal potential influence in pre- and post-natal 
development 

• Burbacher et al, under NIAID/NIH/HHS funding, provided in primate models what had 
long been disputed: the ability for ethylmercury to cross the blood/brain barrier and be 
allowed to accumulate to toxic levels. (Requests for HHS to fund necessary further 
research to qualify the results have gone unanswered.) 

• Dr. Mady Homig (Mailman Schoold of Public Health, Columbia University) et al, looked 
at the effects of vaccine level thimerosal exposure on mice with a specific genetic 
susceptibility. Homig found that the selected mice universally showed an implication of 
“genetic influences” that led to responses and activities that mimic those found in Autism 
Spectrum Disorders. 

In short, while one side relies singularly and consistently upon proved flawed population-based 
epidemiology, or sequestered research findings, independent research filling much of the 
requirements of good science, and the lOM’s stated needs, has amassed an appreciable body of 
evidence that, at minimum, proves the need for funding appropriate and independent research to 
follow through until all of the answers are found. In following another tenet of good science, 
while the independent (non-govemmental, government sponsored or otherwise conflicted) have 
always readily made their efforts and data transparent and open for review. To re-secure the 
public’s trust in our nation’s immunization program, and affiliated research, every effort should 
be expended to assure that such openness and transparency is shared by all involved in the 
discourse. 
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Introduction 

The Coalition for SafeMinds (Sensible Action For Ending Mercury-Induced Neurological 
Disorders) is a private nonprofit organization founded to investigate and raise awareness of the 
risks to infants and children of exposure to mercury from medical products, including thimerosal 
in vaccines. SafeMinds supports research on the potential harmful effects of mercury and 
thimerosal. 

Our mission is to end the health and personal devastations caused by the needless use of mercury 
in medicines. Utilizing a multifaceted approach, we: (1) work aggressively with government 
agencies, legislators, manufacturers, and retailers to ensure the removal of mercury from medical 
and health-related products; (2) press for more research to understand scientifically how mercury 
in these products causes harm and how effective treatments can be developed for those already 
exposed; (3) create awareness campaigns to educate parents, clinicians and policy makers about 
the issue; and (4) encourage open investigations into how mercury has persisted in routine 
medical products like vaccines despite its known neurotoxicity. To accomplish these goals, we 
serve actively in the scientific, legal, regulatory, legislative, and public awareness arenas. 

SafeMinds believes it is important to acknowledge our belief that vaccines are an integral part of 
our public health infrastructure, and their importance to that system cannot be understated. That 
said; we also feel strongly there is an inherent integrity necessary for the continued safety and 
success of US vaccination efforts. It is to this integrity through safety issue that SafeMinds is 
looking to support and bolster immunization policies and programs. It will only be through the 
restoration of the public trust that the successes of past vaccine campaigns can be realized in the 
future. SafeMinds also firmly believes that parents should be fully informed of the benefits and 
risks associated with mandatory vaccinations, and that medical, religious, and philosophical 
exemptions to immunizations should be preserved. States that do not have all three exemptions 
should review their policies and consider at a minimum to have viable medical and religious 
exemptions instituted. 


A Brief Recap of Autism: A Novel Form of Mercury Poisoning 

In 2000, SafeMinds founders presented and published a research effort that aided in propelling 
this issue into the awareness of the public and government officials. That endeavour. Autism: A 
Novel Form of Mercury Poisoning 1 (Bernard, Enayati, Redwood, Roger, Binstock) was and 
remains recognized as a cornerstone document to the discourse on medical mercury exposure 
and toxicity and its effects on health. In the study, Bernard et al compiled bodies of data, 
including that of various US government agencies, from several facets of the issue and mapped 
the path between thimerosal (a widely utilized mercury laden preservative often found in 
vaccines) and neurological development disorders, including autism. 

Autistic spectrum disorder (ASD) is a neurodevelopmental syndrome with onset typically prior 
to age 36 months. Diagnostic criteria consist of impairments in sociality and communication plus 


' Bernard et al, Autism: a novel form of mercury poisoning. Medical Hypotheses (200 1 ) 56(4), 462-47 1 
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repetitive and stereotypic behaviors and stereotypic behaviors. Traits strongly associated with 
autism include movement disorders and sensory dysfunctions. Although autism may be apparent 
soon after birth, most autistic children today experience at least several months, even a year or 
more of normal development - followed by regression, defined as loss of function or failure to 
progress. 2 

In the 2000 report, SafeMinds recounted the history of events illuminating the neurotoxicity of 
mercury (Hg): 

♦ Mercury-contaminated fish in Japan - Minimata Disease 

♦ Mercury-tainted grain in Iraq, Guatemala and Russia 

♦ Acrodynia also called Pink Disease induced by mercury in teething powders 

♦ Numerous instances of mercury poisoning through occupational exposures - Mad 
Hatter’s disease 

♦ Numerous animal and in vitro studies providing insights into the mechanisms of mercury 
toxicity 

Based on the admission by the US Food and Drug Administration (FDA) that thimerosal, a 
product that had been banned as an Over-the-Counter product, was still in use as a vaccine 
preservative; and that infants were exposed to levels of mercury in excess of federal safety 
guidelines, SafeMinds looked at the possible consequences to this exposure. This announcement 
coupled with a significant number of parents reporting the onset of symptoms shortly after 
immunization and the direct correlation in the increased prevalence of ASD and the increased 
exposure to infants to thimerosal through immunizations, highlighted the need to review the 
science in both areas to determine if acquired autism was a novel form of mercury poisoning. 
(Acquired autism is also sometimes called regressive autism. It is this form of autism that has 
become more prevalent in the last IS years.) 

ASD manifests a constellation of symptoms with much inter-individual variation. A comparison 
of traits defining, nearly universal to, or commonly found in autism with those known to arise 
from mercury poisoning which are provided in Table 1 are startlingly similar. 

Table X 

Summary Comparison of Traits of Autism and Mercury Poisoning. 

Psychiatric Disturbances 
Social deficits, shyness, social withdrawal 

Repetitive, perse verative, stereotypic behaviors; obsessive-compulsive tendencies 
Depression; depressive rraits, mood swings, flat affect, impaired face recognition 
Anxiety; schizoid tendencies; irrational fears 
Irritability, aggression, temper tantrums 

Lacks eye contact; impaired visual fixation (Mercury )/problems in joint attention (Autism) 


2 Autism Society of America, Autism Definition , compiled from Diagnostic and Statistical Manual of Mental 
Disorders. 
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Table 1 

Summary Comparison of Traits of Autism and Mercury Poisoning, (continued) 

Speech and Language Deficits 
Loss of speech, delayed language, failure to develop speech 
Dysanthria; articulation; articulation problems 
Speech comprehension deficits 

Verbalizing and word retrieval problems (mercury), echolalia, word use and pragmatic errors (Autism) 

Sensory Abnormalities 
Abnormal sensation in mouth and extremities 
Sound sensitivity; mild to profound hearing loss 
Abnormal touch sensations; touch aversion 
Over-sensitivity to light, blurred vision 

Motor Disorders 

Flapping, myocional jerks, choreiform movements, circling, rocking, toe walking, unusual postures 
Deficits in eye-hand coordination; limb apraxia; intention tremors (mercury Vproblems with intentional 
movement or imitation (Autism) 

Abnormal gait and posture, clumsiness and in coordination; difficulties sitting, lying, crawling, and walking 
problem on one side of body. 

Cognitive Impairments 

Borderline intelligence, mental retardation - some cases reversible 

Poor concentration, attention response inhibition (mercury)/ shifting attention (Autism) 

Uneven performance on IQ subtests; verbal IQ higher than performance IQ 
Poor short term, verbal and auditory memory 

Poor visual and perceptual motor skills; impairment in simple reaction time (mercury)/ lower performance 
on timed tests (Autism) 

Deficits in understanding abstract ideas & symbolism; degeneration of higher mental powers 
(mercury )/sequencing, planning and organizing (autism); difficulty carrying out complex commands 

Unusual Behaviors 

Self-Injurious behavior e g head banging 
ADHD traits 

Agitation, unprovoked crying, grimacing, staring spells 
Sleep difficulties 

Physical Disturbances 

Hyper-hypotonia; abnormal reflexes, decreased muscle strength, especially upper body; incontinence; 

problems chewing, swallowing 

Rashes, dermatitis, eczema, itching 

Diarrhea; abdominal pain/discomfort, constipation, ‘colitis’ 

Anorexia, nausea (mercury), vomiting (autism); poor appetite (mercury)/ restricted diet (Autism) 

Lesions of ileum and colon; increased gut permeability 
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Table 2 

Summary of Comparison of Biological Abnormalities in Autism and Mercury Exposure 3 

Mercury Exposure Autism 

Biochemistry 

Binds - SH groups; blocks sulfate transporter Low sulfate levels 
in intestines and kidneys. 

Reduces glutathione availability; inhibits Low levels of glutathione; decreased ability of 

enzymes of glutathione metabolism; liver to detoxify xenobiotics; abnormal 

glutathione needed in neurons, cells, and liver glutathione peroxidase activity in erythrocytes, 
to detoxify heavy metals; reduces glutathione 
peroxidase and reductase. 

Disrupts purine and pyrimidine metabolism Purine and pyromidine metabolism errors lead 

to autistic features. 

Disrupts mitochondrial activities especially in Mitochondrial dysfunction, especially in brain, 
the brain. 

Immune System 

Sensitive individuals more likely to have More likely to have allergies and asthma; 

allergies, asthma, autoimmune-like symptoms. familial presence of autoimmune diseases, 
especially rheumatoid-like ones. especially rheumatoid arthritis; IgA 

deficiencies 

Can produce an immune response in CNS; On-going immune response in CNS; 

causes brain/ MBP auloantibodies brain/MBP autoantibodies present 

Causes overproduction of TH2 subset; Skewed immune-cell subset in the Th2 

kills/inhibits lymphocytes, T-cells, and direction; decreased responses to T-cell 

monocytes; decreases NK T-cell activity; mitogens; reduced NK T-cell function; 

induces or suppresses IFNg & IL-2 increased EFNg & IL- 1 2 

CNS Structure 

Selectively targets brain areas unable to Specific areas of brain pathology; many 

detoxify or reduce mercury-induced oxidative functions spared 

stress 

Accumulates in amygdale, hippocampus, basal Pathology' of amygdale, hippocampus, basal 
ganglia, cerebral cortex; damages Purkinje and ganglia, cerebral cortex; damage to Purkinje 

granule cells in cerebellum; brain stem defects and granule cells in cerebellum; brain stem 

in some cases. defects in some cases 

Causes abnormal neuronal cytoarchitecture; Neuronal disorganization; increased neuronal 

disrupts neuronal migration, microtubules, and cell replication, increased glial cells; depressed 

cell division; reduces NCAMs expression of NCAMs 

Progressive microencephaly. Progressive microencephafy and macrocephaly 


3 Bernard et al. Autism: a novel form of mercury poisoning , Medical Hypotheses (2001) 56(4), 462-471 
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Table 2 

Summary of Comparison of Biological Abnormalities in Autism and Mercury Exposure 4 5 

(continued) 


Neurochemistry 

Prevents presynaptic serotonin release and Decreased serotonin sythesis in children: 

inhibits serotonin transport; causes calcium abnormal calcium metabolism 
disruptions 


Alters dopamine systems; peroxidine Either high or low dopamine levels; positive 

deficiency in rats resembles mercuriaiism in response to peroxidine, which lowers 
humans dopamine levels 

Neurochemistry (continued) 

Elevates epinephrine and norepinephrine levels Elevated norepinephrine and epinephrine 
by blocking enzyme that degrades epinephrine 

Elevates glutamate Elevated glutamate and aspirate 

Leads to cortical acetylcholine deficiency; Cortical acetylcholine deficiency; reduced 

increases muscarinic receptor density in muscarinic receptor binding in hippocampus 

hippocampus and cerebellum 


Causes demyelinating neuropathy Demylination in brain 

Neurophysiology 


Causes abnormal EEGs. epileptiform activity, 
variable patterns, e.g., subtle, low amplitude 
seizure activities. 

Causes abnormal vestibular nystagmus 
responses; loss of sense of position in space 
Results in autonomic disturbance; excessive 
sweating poor circulation, elevated heart rate 


Abnormal EEGs epileptiform activity, variable 
patterns, including subtle, low amplitude 
seizure activities 

Abnormal vestigular nystagmus responses; 
loss of sense of position in space 
Autonomic disturbance; unusual sweating, 
poor circulation, elevated heart rate 


The Autism Epidemic 

First, it is important to understand that autism is not a specific disease process with well-defined 
biological markers. Rather the condition itself is an hypothesis, “a suggestion that behind the 
behavioral description [lies] a disease entity.” s In short, the absence of other biological 
explanation of the condition calls for the diagnoses to be provided. 

Since 1943 when Dr. Leo Kanner first described Autism and provided a diagnostic criterion, 
there has been much discussion about both the prevalence of autism and the diagnostic criteria. 
Early estimates placed the prevalence of ‘infantile autism’ at 4.5 to 5 per 10,000 live births. 
Through the 1960s and 1970s, prevalence rates grew at a steady pace. In the late 1970’s, 


4 Bernard et al , Autism: q novel form of mercury poisoning. Medical Hypotheses (2001) 56(4), 462-471 

5 Rutter M. Diagnosis and definition. In: Rutter M, Schopler E, editors. Autism: a reappraisal of concepts and 
treatments. New York: Plenum Press; 1978, p. 1 -25 (as noted in Blaxill, What ’s going on? The question of time 
trends in autism , -in press-) 
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researchers painted a more detailed picture, including sub-definitions in the autism label that 
expanded upon Kanner's original parameters. The medical community began utilizing the terms 
Autism Spectrum Disorders (ASD) and subcategories of Asperger’s syndrome, pervasive 
development disorder, and regressive autism. Expected increase prevalence was noted bringing 
the rates up to 20 per 10,000 live births. At the time Congress initiated its investigation into the 
potential link between thimerosal and autism, the National Institutes of Health (NIH) estimated 
the rates of autism at 1 in 500. By 2002, the NIH had updated its estimate to 1 in 250. 

Six decades have now passed since following Kanner’s effort. In the first four following decades 
Kanner’s applied definition to the autism condition stood without much discussion or 
modification. In the most recent two decades, there have been efforts undertaken to better 
qualify the term, sub-terms, and associated or similar processes. 

These efforts have fueled debate regarding recognition of actual upward trends in autism, and 
thus an acceptance of the “epidemic” nomenclature. Multiple studies and reviews have failed to 
achieve a universal perspective of various datasets and cohorts, primarily because of a universal 
disconnect on analysis criteria. 

Further, expected evolutionary refinement of coding in universal references such as the 
Diagnostic and Statistical Manual of Mental Disorders (DSM) or International Classification of 
Diseases (ICD) have further debate as to whether shifts in prevalence are attributable to changes 
in specific definition. Again, the lack of clarity to specific biological markers to provide 
guidance in diagnoses further confounds the matter as in the end, there is a reliance upon clinical 
subjectivity in providing diagnosis and coding. 

Confounding the debate has been the “progressive” trends in changes and acceptance in 
definitions including autism, early infantile autism, infantile autism, pervasive development 
disorder (or PDD), childhood autism, autistic disorder, atypical PDD, PDD-NOS (not otherwise 
specified), autism spectrum disorders, Asperger’s syndrome, childhood disintegrative disorder, 
and Rhett’s syndrome. 

Public health officials, policymakers and the public rely upon published research to provide 
guidance in their understanding of the issues and charting the course for the future. Even this 
may prove a disservice at times. In one example, three separate Scandinavian 6,7 8 
epidemiological studies were published over a three year period, each reviewing prevalence and 
trends in autism. These studies cooperatively purported to show an evidentiary failure to support 
the position of an epidemic labeling of the autism situation. Further investigation into each of 
the individual studies design, methodology and definitions provides the insights necessary to 
understand that the projected impression is false. 


6 Kadesjo B, Gillberg C, Hagberg B. Brief report: autism and Asperger syndrome in seven-year-old children: a total 
population study. J Autism Dev Disord 1999;29:327-31. 

’ Arvidsson T, Danielsson B, Forsberg P, Gillberg C, Johansson M, Kjellgren G. Autism in 3-6 year-old children in 
a suburb of Goteborg, Sweden. Autism 1997; 1 : 163-73. 

8 Sponheim E, Skjedal O. Autism and related disorders: epidemiological findings in a Norwegian study using ICD- 
10 diagnostic criteria. J Autism Dev Disord 1998;28:217-27. 
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As an example: a 1997 Swedish study 9 measured the prevalence of autism in a 3- to 6-year-old 
cohort bom in 1988-1991. Two years later, a second Swedish study 10 reviewed 7-year-olds in 
the 1985 birth cohort. A third study from Norway 11 covered a wide age range cohort and 
incorporated data ranging back to 1978. Unfortunately, the timing of publications and the 
individual stated findings provided the appearance that, at best, the prevalence of autism in 
Scandinavia was in constant unpredictable flux. Had the studies standardized in their 
methodology, meta-analyses and birth cohorts, a more accurate, and useful, presentation would 
have been provided. 

In reviewing several similarly biased studies, Blaxili 12 specifically addresses the individual 
failures of the above-referenced and similar studies use of flawed, non-standardized analyses in 
forwarding what eventually become deeply flawed published studies. In an excerpt from his 
conclusions, Blaxil] offers: 

“The evidence supporting an increasing rate of autism in the U.K. and the U.S. 
has gathered strength. Although both the nomenclature and the criteria set used 
to define autism have changed over the years, these changes are not so great as to 
prevent comparative analysis and do not explain major differences in reported 
prevalence over time. The largest stable source of variability in reported autism 
rates comes from incomplete ascertainment in young age cohorts, which limits the 
ability to detect an underlying and rising secular trend. Reviews that have 
downplayed the rising trend have overemphasized unimportant methodological 
problems, employed flawed meta-analytic methods, and faded to take into account 
the most relevant biases in survey methodologies. Point prevalence comparisons 
made within and across surveys conducted in specific geographic areas, using 
year of birth as a reference for trend assessment, provide the best basis for 
inferring disease frequency trends from multiple surveys. A comparison of U.K. 
and U.S. surveys, taking into consideration changing definitions, ascertainment 
bias, and case-finding methods, provides strong support for a conclusion of rising 
disease frequency. The rate of autism in the U.S., once reported as less than 3 per 
10,000, has now risen to more than 30 per 10,000, a 10-fold increase. The rate of 
autism in the U.K., once reported as less than 10 per 10,000, has risen to roughly 
30 per 10,000. Reported rates for ASDs in both countries have risen from the 5- 
10 per 10,000 range to the 50-80 per 10,000 range. This review has found little 
evidence that systematic changes in survey methods can explain these increases, 
although better ascertainment may still account for part of the observed changes. 

A precautionary approach therefore suggests that increased rates of autism and 
related disorders be accepted as an urgent public health concern. ”' 3 


9 Arvidsson T, Danielsson B, Forsberg P, Gillberg C, Johansson M, Kjellgren G. Autism in 3-6 year-old children in 
a suburb ofGoteborg, Sweden. Autism 1 997; 1: [63-73 

10 Kadesjo B, Gillberg C, Hagberg B. Brief report: autism and Asperger syndrome in seven-year-old children: a total 
population study. J Autism Dev Disord 1999;29:327-31. 

11 Sponheim E, Skjedal O. Autism and related disorders: epidemiological findings in a Norwegian study using 1CD- 
10 diagnostic criteria. J Autism Dev Disord 1998;28:217-27. 

12 Blaxili, What 's going on? The question of time trends in autism, (-in press-) 

13 Blaxili, What ’.V going on? The question of lime trends in autism, (-in press-) 
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Confounding the autism epidemic discussion further are a frequent reliance, especially by 
government agencies, upon studies which may provide fairly accurate sources of data and 
assessment of the U.S. prevalence of autism, while providing inaccurate and unfounded 
conclusions based upon that information. Two such examples follow. 

In 1996, a study conducted in metropolitan Atlanta, Georgia found that the prevalence of autism 
in children ages 3 to 10 was 3.4 per 1,000. !4 While making an unsubstantiated argument against 
a mercury/vaccine-NDD/autism link, it appears to be one of the most current and widely 
accepted quantifications of U.S. autism prevalence. 

Two sources of data give a fairly accurate assessment of the true U.S. prevalence of autism. 

A citizen’s group in Brick Township, New Jersey contacted the New Jersey Department of 
Health and Senior Services (DHSS) in late 1 997 with concerns about an apparently larger than 
expected number of children with autism in Brick Township. Because of the complexity of the 
disorder and the citizens’ concern that environmental factors might play a role, the New Jersey 
DHSS, U.S. Senator Robert Torricelli, and U.S. Representative Christopher Smith contacted the 
Centers for Disease Control and Prevention (CDC) and the Agency for Toxic Substances and 
Disease Registry (ATSDR) for assistance. In response, a four-part plan was developed, including 
a prevalence investigation, a literature review of environmental factors associated with autism, 
an investigation of environmental pathways for human exposure in the community, and 
community education and involvement activities. The study found a prevalence rate of 6.7 per 
1,000 children ages 3 to 10 years. In looking at environmental factors that may have contributed 
to this rate, the ASTDR listed mercury at a rate of 2 parts per billion being scientifically 
validated to be linked to the onset of autism. 15 The CDC opted not to evaluate immunization 
records, even though the parents in Brick Township requested that this be included in the 
analysis. A valuable opportunity was lost in 1998 to evaluate the potential link between 
immunization and autism, including the level of thimerosal in immunizations delivered in Brick 
Township. 

In both studies, the CDC found that the rates were higher than studies in the 1980s and early 
1 990s. 1 6 Of importance is the fact that while the Atlanta study was conducted in 1 996, it was not 
published until 2003, well after the Brick Township report had been released in 2000 and the 
furor around its findings died down. 

Researchers out of California, where the rates of the most severe form of autism have increased 
by 826% n are firm in stating that these cases are not ‘better diagnostics’ and are not the result of 
an expanded diagnostic criteria, that there is a true dramatic increase in the incidence of late 
onset or regressive autism. Current rates of prevalence have been calculated at rates ranging 
from 34-60 per 10,000 to 1 in 100 or higher. 


14 Yeargin-Allsopp M, Rice C, Karapurkar T, Doemberg N, Boyle C, Murphy C., “Prevalence of autism in a US 
metropolitan area “ JAMA. 2003 Jan l;289(l):49-55 

“Prevalence of Autism in Brick Township, New Jersey, 1998: Community Report, Centers for Disease Control 
and Prevention, April 2000“ 

14 “Prevalence of Autism in Brick Township, New Jersey, 1998: Community Report Centers for Disease Control 
and Prevention, April 2000“ 

17 California Department of Developmental Services, “Autism Spectrum Disorders, Changes in the California 
Caseload, An Update”, April 2003 
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While epidemiology and prevalence rates are important, too much energy and Federal funding 
has focused on determining ‘how big is big’ rather than addressing the underlying causes of the 
epidemic. Too much time has been spent attempting to use epidemiology in an attempt to 
disprove theories based in clinical and laboratory research, and too little effort has been put 
forward to truly understand the true pharmacokinetic nature of the toxic substance thimerosal. 

Regardless of the number chosen for review, no one can deny that a conservative estimate of an 
700% to 1 200% overall increase, or up to a 48,600% regional increase, within one generation’s 
life span, is anything less than disturbing. 

Current statistics from the NIH, CDC, US Department of Education and the Autism Society of 
America (ASA) provide for 1-1.5 million Americans currently diagnosed with autism. It is 
recognized as the fastest growing developmental disability facing the American population. In 
comparison with overall increases in population through the 1990s, autism’s growth rate was 
172% vs. 13% for the population. In a similar comparison for all other disabilities, autism grew 
over ten times faster during the same period. 

Because of the insidious and utterly destructive nature of the disease, treatment and services cost 
over $90 Billion in FY2003 nationally. Over ninety percent of those monies are for adult 
services and treatment. If we look at the lifetime lost productivity of those currently diagnosed 
(2003 statistics) with autism, there is a potential loss of over $7.5 Trillion to the American 
economy alone. 

With these base statistics before us, is it any question that Mercury was the god of thievery? 
Since its introduction as a medical device component, millions of productive lives and billions of 
dollars have been stolen from American families. 

Much effort has been given to the diagnoses and treatment for autism spectrum disorders, FDD, 
and the like. This treatise looks specifically to further explore the links between medical 
mercury exposure and those diseases and their myriad impacts on American families and 
American society. This effort will also review and report on the recent scientific efforts that 
have furthered a causal link between these conditions and medical mercury. 


The Costs Associated with the Autism Epidemic 

In 2000, in the United Kingdom Knapp and Jarbrink published an extensive review of the 
economic impact of autism spectrum disorders 18 While specifically tied to the situation in the 
United Kingdom, their event-cost modeling is now the widely accepted standard for calculating 
autism spectrum and related disorders. The Knapp and Jarbrink model is unique in that it looked 
at the entire picture of autism: 

1 . Pediatric and Adult Life Expenses included. 


18 Jarbrink, K. & Knapp, M. (2000). ‘The economic burden of autism in Britain ' 
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2. Consideration for the varying costs on the Autism spectrum, from Asperger’s or high 
functioning to very severe forms of autism. 

3. Reviewed and included employment and compensation comparisons along with ratios of 
productivity for those with autism who manage to enter the workplace. 

4. They included realized and potentials regarding effective therapies, which provided for 
some measure of recovery/management and allowed for children to reenter mainstream 
educational models and the cost-benefit relationship within. 19 

A key finding in the Knapp/Jabrink study was the global failure to evaluate the economic impact 
over the lifespan and to address this impact for individuals, families, and government. In 
addition to the driving force of compassion, the impetuous to achieve early intervention and 
provide support to the entire family, not just the individual, was the extent of lost productivity 
and quantified burdens on limited family, and government resources. 

Utilizing Knapp and Jarbrink’s model, the expenditures of personal and government funds for 
FY 2004 will exceed $100 Billion for treatment alone. 20 At the same time, the United States, 
through the National Institutes of Health, has scheduled an average of only $58 per child 21 
(FY2003-2004) to be spent toward autism spectrum and related disorders research. Additionally, 
these monies are to be divided between causal and treatment research. 

With the current American school age population living daily with autism spectrum or related 
disorders exceeding 188,000, 22 this hardly seems to represent the NIH as holding these issues as 
a high priority. Even the fact that the current level represents a 22-fold increase over the past ten 
years 23 has apparently not moved this issue further forward, nor does the fact that there is a 
recent historical trend for a I0-17% 24 annual increase in diagnoses of autism spectrum or related 
diseases. 

In addition to the financial strain of autism spectrum disorders on families, school systems, the 
insurance industry, and state and federal agencies, having a family member affected by autism 
extracts a significant human toll as well. The divorce rate is reported to be 85%, 25 other siblings 
do without the attention of their parents, and as reported in a study from Taiwan 26 mothers with 
autistic children experience greater suffering than those having children with other chronic 
diseases such as Down’s Syndrome. 


19 Jarbrink, K. & Knapp, M. (2000). 'The economic burden of autism in Britain ' 

20 Unlocking Autism 2004, extrapolated 

21 US Department ofHealth & Human Services, National Institutes of Health, Estimates of Funding for Various 
Diseases, Conditions, Research Areas FY2003-2005 -and- Centers for Disease Control and Prevention, National 
Center for Health Statistics, Fast Stats 

22 US Department of Education, Annual Reports to Congress (IDEA) 1991-2003 

23 US Department of Education, Annual Reports to Congress (IDEA) 1 99 1 -2003 - extrapolated 

24 US Department of Education, Annual Reports to Congress (IDEA) 1991-2003 

23 James Jeffrey Bradstreet,MD, FAAFP, Clinical Director The International Child Development Resource Center, 
Testimony before the US House of Representatives, Committee on Government Reform - Vaccine Safety and 
Autism, June 19,2002 

Shu BC; Lung FW; Chang YY, The mental health in mothers with autistic children: a case-control study in 
southern Taiwan. Kaohsiung J Med Sci (China 2000 Jun;!6(6):308-14 
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In addition to the looming economic disaster looming, these human tolls underscore the 
importance of the latest data from the California State Department of Developmental Services 
(DDS), California's developmental services system showing first ever nine month sustained 
reduction in the numbers of professionally diagnosed new cases of full syndrome autism being 
added to California's developmental services system. The data compares new intakes from the 
most current three consecutive quarterly periods (October 2003 through June 2004) to all other 
previous October through June time periods. Not only did the most recent three consecutive 
quarter periods produce the first sustained reduction in the 35 year history of California's 
developmental services system (197 fewer new cases then the previous October through June 
period), but the most current recently completed quarter, April 2004 through June 2004, 
produced the all time largest reduction of any quarter (108 less cases) in the history of the 
system. 
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It is important to note that DDS only reports professionally diagnosed cases of full syndrome 
DSM IV autism and does not include PDD, NOS, Asperger's Syndrome, or any other autism 
spectrum disorder in this reporting category. The numbers reported by DDS do not include 
children under the age of three years. Children bom in the years 1999 and 2000 are now entering 
the system. It is this birth cohort that was bom in the beginning of the serious effort to 
substantially reduce the amount of the mercury containing preservative Thimerosal in childhood 
vaccines. California, with what some perceive as the world's best record keeping system 
relevant to autism, is the de facto "canary in the coal mine" in tracking new cases of autism in the 
United States. In 1999 the first DDS report on autism established for the first time the existence 
of epidemic growth in the rates of autism. A report released by DDS in 2003 documented a 
doubling of the autism caseload from 1999-2002. 2 


Medical Exposures to Mercury 

While the etiology regarding Autism Spectrum Disorders (ASD) has yet to be fully understood, 
research has provided benefit by identifying clearly defined links. One of those standouts has 
been the relationship between mercury exposure and the development of an ASD. 

Mercury had long been involved in various respected and questionable treatments of various 
ailments. In the late 19 th and early 20 th centuries, mercury was formulated into teething powders 
for infants. It was also mixed into a variety of “cure alls” and sold through various respected and 
questionable outlets. 

Mercury itself is an elemental metal with an atomic number of 80. Commonly referred to as 
“quicksilver” it has amazed adults and children alike for centuries being one of only two metals 
that is a liquid at room temperature. Various formulations of mercury have been involved in 
functions from making striking Vermillion paint (mercuric sulfide), detonating explosives 
(mercury fulminate), and making either a corrosive and violent poison or a medical product 
(mercury chloride). 8 

In 2001 when nominating thimerosal to the National Toxicology Program, FDA staff admitted 
the following gaps in knowledge 29 : 

=> Toxicokinetics 
=> Ethyl vs. Methylmercury 
=s> Developmental neurotoxicity 

=> Neurodevelopmental outcomes in children exposed to thimerosal in vaccines 


21 Autism Spectrum Disorders, Changes in the California Caseload, An Update: 1999-2003, California Department 
of Developmental Services, April 2003 

28 Wikipedia, Mercury (element) 

29 Thimerosal Nomination Package to the National Toxicology Program http://ntp- 
server.niehs.nih.gov/htdocs/Chem_Background/ExSumPDF/Thimerosal.pdf 
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In this nomination package, HHS stated that their job was to: 

"Make predictions about the circumstances under which a particular compound will be 
toxic to humans. Ideally: The data needed to make such predictions are obtained from 
laboratory animal models in controlled experiments under known conditions of exposure 
prior to the occurrence of human exposures. The use of appropriate animal models is 
critical Relevant endpoints decrease uncertainty associated with the process. " 3I> 

The statements provide herein are incongruent with the actual actions and public statements of 
FDA and CDC personnel in which epidemiology has taken precedent over laboratory data and 
uncontrolled studies have been funded and relied upon. The result is that the answers the 
American public deserve have not been achieved. 


Thimerosal, the Ethyl Versus Methyl Quandary 

The primary issue, of late and recent history, concerning mercury laden medical products 
surrounds thimerosal also known as Merthiolate. Thimerosal is a preservative solution that was 
developed and instituted for use in the 1930s to be included in many vaccines, especially 
pediatric vaccines. 

“Thimerosal was developed by Dr. Morris Kharasch (1895-1957; Ukraine/USA), a chemist and 
Eli Lilly fellow first at the University of Maryland (1922-1927) and then at the University of 
Chicago. He filed for a patent on June 27, 1929, for what he described as an alkyl mercuric 
sulfur compound (thimerosal), which he felt had potential as an antiseptic and antibacterial 
product. Dr. Kharasch was considered a pioneer in his field, contributing to the development of 
plastics and the creation of synthetic rubber. He also went on to found the Journal of Organic 
Chemistry , 31 

In October 1929, Eli Lilly and Company registered thimerosal under the trade name Merthiolate. 
Merthiolate was used to kill bacteria and prevent contamination in antiseptic ointments, creams, 
jellies, and sprays used by consumers and in hospitals. Thimerosal was also used in nasal sprays, 
eye drops, contact lens solutions, immunoglobulins, and most importantly here - vaccines. 

Thimerosal was patented the same year that Alexander Fleming discovered penicillin. It would 
take more than a decade for penicillin to be fully developed, and large-scale production to begin, 
thimerosal was widely used in the interim. To the medical profession, who were without 
antibiotics during the 1930’s and 1940’s, thimerosal (marketed as Merthiolate) and other 
antiseptic products were gladly received.” 32 


,!i Thimerosal Nomination Package to the National Toxicology Program http://ntp- 
server.niehs.nih.gov/htdocs/Chem_Background/ExSumPDF/Thimerosal.pdf 

31 http://search.biography.com/print_record.pl?id=16530 

32 Mercury in Medicine: Are We Taking Unnecessary Risks -- Hearing before the Committee on Government 
Reform, US House of Representatives, 106 th Congress, 2 nd Session, July 3 8, 2000, Serial Number: 106-232 
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Thimerosal (ethyl mercury salicylate) is an organic form of mercury that is usually introduced 
intramuscularly (injection). 33 In the seventy-plus years of use of thimerosal, NIH still lists as 
“not known” the results of exposure, side effects of exposure and period most sensitive to 
exposure. 34 In numerous publications, researchers suggested that caution be taken in human 
exposure, as early as 1934 one scientist noted, “little is known about the mercuric compounds 
when inoculated into humans. It is therefore preferable to use the minimum amount of this 
preservative.” 35 

One of the most exasperating facets of the current discourse regarding mercury laden medical 
products is the lack of either unity, or shared science, among government agencies regarding 
ethyl mercury salicylate. From one set of agencies (FDA, CDC) the public receives the message 
that this chemical formulation provides an acceptable exposure to mercury. Even within the 
FDA there is a dichotomy of opinions as the Center for Drug Evaluation and Research (CDER) 
banned topical thimerosal because of concern about the dangers of mercury exposure through its 
use while the Center for Biologies Evaluation and Research allowed its increased use in infants 
beginning at the day of birth. The US Department of Transportation, however, lists as potential 
hazards in its Emergency response Guidebook 2000, that the substance is “highly toxic, may be 
fatal if swallowed or absorbed through skin.” 36 Additionally, the NIH leads a major initiative 
known as the Mad as a Hatter Campaign to improve awareness of mercury hazards and reduce 
use of mercury at all NIH facilities. The effort builds on the successful mercury reduction 
campaign recently conducted by the Warren G. Magnuson Clinical Center (CC) at the NIH. 37 


Taken from 

ATSDR Public Health Statement for Mercury 

“Study results also suggest that reactions involving the immune 
system may occur in sensitive populations after swallowing 
inorganic mercury... 

“Some animal studies report that nervous system damage occurs 
after long-term exposure to high levels of inorganic mercury [i.e. 
thimerosal]. Short-term, high-level exposure of laboratory 
animals to inorganic mercury has been shown to affect the 
developing fetus and may cause termination of the pregnancy .” 38 


33 National Institute of Ailergy and Infectious Diseases, NIAID Research on Thimerosal, December 2003 

34 National Institute of Allergy and Infectious Diseases, NIAID Research on Thimerosal, December 2003 

35 Rosenstein, Carolyn et.al.; “The Bactericidal and Antiseptic Action of Preservatives Frequently Used in 
Biological Products, and the Effect of these Preservatives on the Potencies of These Products;" The American 
Journal of Hygiene; September 3 1, 1934. 

36 US Department of Transportation, ERG2000, Guide 151, Page 266 

37 The intent of this campaign is to eliminate all unnecessary uses of mercury and reduce potentia! releases of 
mercury from unavoidable uses to the lowest level that can be reasonably be achieved. 

n Public Health Statement for Mercury, Agency for Toxic Substances and Disease Registry. 7439-97-6 
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In April 2001, HHS staff conducted a literature review in order to nominate thimerosal to the 
National Toxicology Program. In this document, they conclude: 

Limited data were found on the comparative toxicology of ethylmercury vs. 
methylmercury. One animal study directly compared the toxicity of these compounds in 
rats administered 5 daily doses (8. 0 or 9.6 mg/kg) of equimolar concentrations of ethyl- 
or methylmercury by gavage Tissue distribution, and the extent and severity of 
histological changes in the brain and kidney were assessed. Neurotoxicity of ethyl and 
methylmercury was similar, with higher levels of inorganic mercury observed in the 
brains of ethylmercury treated rats Renal damage was greater in rats receiving 
ethylmercury. Although the data are limited, similar toxicological profiles between 
ethylmercury and methylmercury raise the possibility that neurotoxicity may also occur 
at low doses of thimerosal. 39 

The National Toxicology Program (NTP) is an interagency program consisting of relevant 
toxicology activities of the National Institutes of Health’s National Institute of Environmental 
Health Sciences (N1H/NIEHS), the Centers for Disease Control and Prevention's National 
Institute for Occupational Safety and Health (CDC/ NIOSH), and the Food and Drug 
Administration's National Center for Toxicological Research (FDA/NCTR). The National 
Toxicology Program (NTP) was established in 1978 by the Department of Health and Human 
Services (DHHS) to coordinate toxicological testing programs within the Department, strengthen 
the science base in toxicology; develop and validate improved testing methods; and provide 
information about potentially toxic chemicals to health regulatory and research agencies, the 
scientific and medical communities, and the public. The Program is administered by the NTP 
Director, who is also the Director of the NIEHS. 40 

Thimerosal is nominated to the NTP for further study to assess gaps in knowledge 
regarding toxicokinetics and the potential for neurodevelopmental toxicity. These gaps 
include comparative toxicity of ethyl- and methylmercury, the metabolism and 
elimination of ethylmercury compared with methylmercury, the effect of intermittent 
intramuscular doses of thimerosal from vaccines compared with chronic low dose oral 
exposure to methylmercury, and the susceptibility of the infant compared with the fetus 
to adverse effects from organicmercurials. In order to provide a more complete 
assessment of the toxicity of thimerosal during the critical period of neurodevelopment, 
well-designed studies are needed to address these gaps in knowledge in appropriate 
animal model (s) 41 


For Thimerosal, the NTP as of September 1, 2004 posts the following information: 

=> No bioassay studies are available evaluating standard toxicology and carcinogenesis 
=> No reproductive studies are available 

39 Thimerosal Nomination to the National Toxicology Program http://ntp- 
server.niehs.nih.gov/htdocs/Chem_Background/ExSumPDFAhimerosal.pdf 
http://ntp-server.niehs.nih.gov/main_pages/about_NTP.html 
41 Thimerosal Nomination to the National Toxicology Program http://ntp- 
server.niehs.nih.gov/htdocs/Chem_Background/ExSumPDF/Thimerosal.pdf 
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=> No developmental studies available 
=> No immunologoy studies are available 

=> In 1983, one in vitro salmonella study was conducted evaluating genetic toxicity for 
hamsters and rats (which was negative) 

A further search of the NTP sites finds that of the more than 8,000 chemicals in the market- 
place, zero have been approved for general toxicology study by the program. After more than 3 
years of waiting, thimerosal has yet to hit the radar of the NTP. There are currently 31 chemicals 
with a project leader assigned and a study in design - thimerosal is not among them. 

In April of 2000, Bernard et al 42 put forth the first definitive work reviewing the link between 
mercury and Autism Spectrum Disorders. In review, and more accurately, this effort showed 
that the autism presentation is a mirror to mercury toxicity. 

Bernard et al 43 first showed the tabulations of total amounts of mercury exposure pediatric 
patients receive through a routine schedule of immunizations. That schedule for exposure, if 
fulfilled, would exceed EPA recommendations 100 times, often in a single office visit. 

This effort sparked concerns on several levels of the health care and governmental structures of 
the United States, and the impact rippled worldwide. It also drew the attention of the United 
States House of Representatives, Committee on Government Reform. Then Chairman Dan 
Burton, who was in the midst of a vaccine safety oversight investigation, convened a hearing on 
July 18, 2000, to look into the relationship between vaccine exposures to mercury and the onset 
of the symptoms of autism spectrum disorders. 

Chairman Burton opened the hearing presenting several points of concern for the Committee 
which the witnesses scheduled to testify were asked to address. The first issue Chairman Burton 
focused upon was a perceived failure within the agencies of Department of Health and Human 
Services (HHS) in touting the efficacy and safety of thimerosal containing vaccines, but had (to 
that date) failed or refused to convene a scientific panel to review the best data available, nor to 
conduct appropriate pharmacokinetic research on the issue. The Committee would later learn 
that HHS had conducted a secret meeting the month prior in which they reviewed a CDC study 
within the Vaccine Safety Datalink Program that found a statistically significant link between 
thimerosal exposure through vaccines in the first six months of life and tics, ADD, speech and 
language delays, and neurodevelopmental delays. 

The next issue reviewed was of the regular exceeding of EPA maximum safety level for mercury 
exposure from a single pediatrician visit. 44 While the EPA set the maximum safe exposure rate 
for mercury exposure at 0.1 micrograms per kilogram per day (mcg/kg/day), the FDA 


42 Bernard et at. Autism: A unique type of mercury poisoning, April 3, 2000 
41 Bernard et al. Autism: A unique type of mercury poisoning, April 3, 2000 

44 Mercury in Medicine: Are We Taking Unnecessary Risks - Hearing before the Committee on Government 
Reform, US House of Representatives, 106 lh Congress, 2 04 Session, July 18,2000, Serial Number: 106-232 
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acknowledged that during the first 6 months of life, this figure was frequently exceeded by over 
400% through regular scheduled immunizations.' 1 ' 

The third focus of the committee hearing was the apparent disconnect between the FDA and 
EPA regarding the maximum safe exposure level for mercury. The FDA, at the time, was 
utilizing a figure for safety that was five times greater than that stated by the EPA. While there 
have been modifications, there (today) remains an unresolved and unexplained disparity between 
those agencies safety levels figures. 

In 2000, a National Academy of Sciences (NAS) report 46 specifically included review for what 
should be deemed by appropriate agencies as the standard maximum level for mercury 
exposures. This figure, identified as the “lowest observed adverse event level” or LOAEL, was 
reviewed and measured according to the finds of several studies. It was the determination of the 
NAS that the EPA guidelines were far more correct and should be adopted by all relevant 
agencies as the maximum acceptable exposure level. 

Finally, an opportunity to review much of the independent effort looking into the mercury 
induced injury issue was to be presented and submitted for further review. 

Bernard et al’s effort 47 provided a great insight to the medical mercury induced neurological 
injury arena, and served as the road map for nearly all subsequent discussion, from definition to 
epidemiology to toxicology. 

A discourse between Congressman Dave Weldon, MD and Dr. David Baskin during the 
December 10, 2002 hearing of the Committee on Government Reform provides a fair analysis of 
this quandary: 

Dr. Weldon. I have a couple of questions for Dr. Baskin about ethyl mercury versus methyl 
mercury. I have had some people say that data on methyl mercury is fairly good, but we don 't 
have good data on ethyl mercury. I take it from your testimony there is actually quite a bit of 
data on ethyl mercury and that it's as toxic as methyl mercury. 

Dr. Baskin. There is more data, more and more data on ethyl mercury. The cells that I showed 
you dying in cell culture are dying from ethyl mercury. Those are human frontal brain cells. 

You know, there has been a debate about, well, ethyl versus methyl. But from a chemical point of 
view, most chemical compounds that are ethyl penetrate into cells better than methyl. Cells have 
a membrane on them, and the membrane is made of lipids, fats. And ethyl as a chemical 
compound pierces fat and penetrates fat much better than methyl. And so, you know, when I've 
began to work with some of the PhDs in my laboratory and discuss this, everyone said, oh, 


45 Mercury in Medicine: Are We Taking Unnecessary Risks - Hearing before the Committee on Government 
Reform, US House of Representatives, 106 ,h Congress, 2“* Session, July 18, 2000, Serial Number: 106-232 

46 Toxicological Effects of Methylmercury (2000), Commission of Life Sciences, Committee on the Toxicological 
Effects of Methylmercury, Board of Environmental Studies and Toxicology, National Research Council, National 
Academy of Sciences, ISBN 0-309-07140-2 

47 Bernard et al. Autism : A unique type of mercury poisoning, April 3, 2000 
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gosh, you know, we've got to adjust for ethyl because it's going to be worse; the levels are going 
to be much higher in the cells. So, I mean, 1 think at best they're equal, but it's probably highly 
likely that they are worse. And some of the results that we are seeing in cell culture would 
support that .~ 48 


The Government’s Response 

While the Public Health Service, within the Department of Health and Human Services were out 
front in announcing that thimerosal in vaccines posed, at minimum, a potential hazard, they have 
been remiss in focusing appropriate attention and resources to answer the concerns raised by 
many physicians, scientists, researchers, and United States representatives with oversight. Nor 
have they followed through with their own sub-agency public recommendations to create and 
promulgate policy for the removal of thimerosal from all pediatric vaccines. 

In May 2003, the United States Congress Committee on Government Reform, Subcommittee on 
Human Rights and Wellness published a staff report following a three-year investigation into the 
mercury in medicine issue. The committee’s efforts included public hearings in 2000, 2001 and 
2002. At each of these hearings, the committee heard from a myriad of scientists, health care 
providers, researchers and parents regarding the safety, efficacy and impact of utilizing medical 
mercury in various medicines and devices. 

While there were numerous findings and recommendations bom out of Congress’ investigation 
of the issue, most telling to the issue was the publishing of their number one finding: “Mercury is 
hazardous to humans. Its use in medicinal products is undesirable, unnecessary and should be 
minimized or eliminated entirely.” 49 

That document proved a foundation for much of the following relevant research and discussion. 
Following are that documents findings and conclusions: 

Table of Findings - “Mercury in Medicine - Taking Unnecessary Risks” 50 


1 . Mercury is hazardous to humans. Its use in medicinal products is undesirable, 

unnecessary and should be minimized or eliminated entirely. 

2. For decades, ethylmercury was used extensively in medical products ranging from 
vaccines to topical ointments as preservative and an antibacteriological agent. 


8 Vaccines and the Autism Epidemic: Reviewing the Federal Governments Track Record and Charting a Course 
for the Future, Serial No. 107-153 

49 Mercury in Medicine - Taking Unnecessary Risks, A Report of the Subcommittee on Human Rights and 
Wellness, Committee on Government Reform, United States House of Representatives, Dan Burton, Chairman, May 
2003, 

50 Mercury in Medicine - Taking Unnecessary Risks, A Report of the Subcommittee on Human Rights and 
Wellness, Committee on Government Reform, United States House of Representatives, Dan Burton, Chairman, May 
2003, 
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Table of Findings - “Mercury in Medicine -Taking Unnecessary Risks ” 51 (continued) 


3. Manufacturers of vaccines and thimerosal, (an ethylmercury compound used in 

vaccines), have never conducted adequate testing on the safety of thimerosal. The FDA 
has never required manufacturers to conduct adequate safety testing on thimerosal and 
ethylmercury compounds, 

4. Studies and papers documenting the hypoallergenicity and toxicity of thimerosal 

(ethylmercury) have existed for decades. 

5. Autism in the United States has grown at epidemic proportions during the last decade. 

By some estimates the number of autistic children in the United States is growing 
between 1 0 and 1 7 percent per year. The medical community has been unable to 
determine the underlying cause(s) of this explosive growth. 

6 . At the same time that the incidence of autism was growing, the number of childhood 

vaccines containing thimerosal was growing, increasing the amount of ethylmercury to 
which infants were exposed threefold. 

7. A growing number of scientists and researchers believe that a relationship between the 

increase in neurodevelopmental disorders of autism, attention deficit hyperactive 
disorder, and speech or language delay, and the increased use of thimerosal in vaccines is 
plausible and deserves more scrutiny. In 2001, the Institute of Medicine determined that 
such a relationship is biologically plausible, but that not enough evidence exists to 
support or reject this hypothesis. 

8. The FDA acted too slowly to remove ethylmercury from over-the-counter products 

like topical ointments and skin creams. Although an advisory committee determined that 
ethylmercury was unsafe in these products in 1980, a rule requiring its removal was not 
finalized until 1998. 

9. The FDA and the CDC failed in their duty to be vigilant as new vaccines containing 

thimerosal were approved and added to the immunization schedule. When the Hepatitis B 
and Haemophilus Influenzae Type b vaccines were added to the recommended schedule 
of childhood immunizations, the cumulative amount of ethylmercury to which children 
were exposed nearly tripled. 

1 0. The amount of ethylmercury to which children were exposed through vaccines prior 
to the 1 999 announcement exceeded two safety thresholds established by the Federal 
government for a closely related substance - methylmercury. While the Federal 
Government has established no safety threshold for ethylmercury, experts agree that the 
methylmercury guidelines are a good substitute. Federal health officials have conceded 
that the amount of thimerosal in vaccines exceeded the EPA threshold of 0. 1 micrograms 
per kilogram of bodyweight. In fact, the amount of mercury in one dose of DTaP or 
Hepatitis B vaccines (25 micrograms each) exceeded this threshold many times over. 
Federal health officials have not conceded that this amount of thimerosal in vaccines 
exceeded the FDA’s more relaxed threshold of 0.4 micrograms per kilogram of body 
weight. In most cases, however, it clearly did. 


51 Mercury in Medicine - Taking Unnecessary Risks, A Report of the Subcommittee on Human Rights and 
Wellness, Committee on Government Reform, United States House of Representatives. Dan Burton, Chairman, May 
2003, 
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Table of Findings - “Mercury in Medicine - Taking Unnecessary Risks ” 52 (continued) 


1 1 . The actions taken by the HHS to remove thimerosal from vaccines in 1999 were not 

sufficiently aggressive. As a result, thimerosal remained in some vaccines for an 
additional two years. 

12. The CDC’s failure to state a preference for thimerosal- free vaccines in 2000 and 

again in 2001 was an abdication of their responsibility. As a result, many children 
received vaccines containing thimerosal when thimerosal- free alternatives were 
available. 

13. The Influenza vaccine appears to be the sole remaining vaccine given to children in 

the United States on a regular basis that contains thimerosal. Two formulations 
recommended for children six months of age or older continue to contain trace amounts 
of thimerosal. Thimerosal should be removed from these vaccines. No amount of 
mercury is appropriate in any childhood vaccine. 

14. The CDC in general and the National Immunization Program in particular are 

conflicted in their duties to monitor the safety of vaccines, while also charged with the 
responsibility of purchasing vaccines for resale as well as promoting increased 
immunization rates. 

15. There is inadequate research regarding ethylmercury neurotoxicity and 

nephrotoxicity. 

16. There is inadequate research regarding the relationship between autism and the use of 

mercury-containing vaccines. 

17. To date, studies conducted or funded by the CDC that purportedly dispute any 
correlation between autism and vaccine injury have been of poor design, under-powered, 
and fatally flawed. The CDC’s rush to support and promote such research is reflective of 
a philosophical conflict in looking fairly at emerging theories and clinical data related to 
adverse reactions from vaccinations. 


Table of Recommendations - “Mercury in Medicine - Taking Unnecessary Risks ” 53 


1 . Access by independent researchers to the Vaccine Safety Datalink database is needed 
for independent replication and validation of CDC studies regarding exposure of infants 
to mercury-containing vaccines and autism. The current process to allow access remains 
inadequate. 


52 Mercury’ in Medicine - Taking Unnecessary Risks, A Report of the Subcommittee on Human Rights and 
Wellness, Committee on Government Reform, United States House of Representatives. Dan Burton, Chairman, May 
2003, 

53 Mercury in Medicine - Taking Unnecessary Risks, A Report of the Subcommittee on Human Rights and 
Wellness, Committee on Government Reform, United States House of Representatives, Dan Burton, Chairman, May 
2003, 
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Table of Recommendations - “Mercury in Medicine - Taking Unnecessary Risks " 54 

(continued) 


2. A more integrated approach to mercury research is needed. There are different routes 
that mercury takes into the body, and there are different rates of absorption. Mercury 
bioaccumulates; the Agency for Toxic Substances and Disease Registry (ATSDR) clearly 
states; “This substance may harm you. "» Studies should be conducted that pool the results 
of independent research that has been done thus far, and a comprehensive approach 
should be developed to rid humans, animals, and the environment of this dangerous toxin. 
3 . Greater collaboration and cooperation between federal agencies responsible for 
safeguarding public health in regard to heavy metals is needed. 

4. The President should announce a White House conference on autism to assemble the 

best scientific minds from across the country and mobilize a national effort to uncover the 
causes of the autism epidemic. 

5. Congress needs to pass legislation to include in the National Vaccine Injury 
Compensation Program (NVICP) provisions to allow families who believe that their 
children's autism is vaccine- induced the opportunity to be included in the program. Two 
provisions are key: First, extending the statute of limitations as recommended by the 
Advisory Commission on Childhood Vaccines from 3 to 6 years. Second, establishing a 
one to two-year window for families, whose children were injured after 1988 but who do 
not fit within the statute of limitations, to have the opportunity to file under the NVICP. 

6. Congress should enact legislation that prohibits federal funds from being used to 

provide products or pharmaceuticals that contain mercury, methylmercury, or 
ethylmercury unless no reasonable alternative is available. 

7. Congress should direct the National Institutes of Health to give priority to research 
projects studying causal relationships between exposure to mercury, methylmercury, and 
ethylmercury to autism spectrum disorders, attention deficit disorders, Gulf War 
Syndrome, and Alzheimer’s Disease. 


While Congress’ efforts have been attempting to bring a new light and resources to the issues 
involved, this matter remains constantly and negatively impacting people, children and families. 


Congressional Hearings, Reports, and Legislation 

Over the last several years, the Committee on Government Reform of the U.S. House of 
Representatives has reviewed the mercury in medicine and associated links with 
neurodevelopmental disorders. Under the leadership of Chairman Dan Burton (IN), this 
committee held several informational and scientific based forums to gain a better understanding 
of the issue, and develop the appropriate governmental response. 


54 Mercury in Medicine - Taking Unnecessary Risks , A Report of the Subcommittee on Human Rights and 
Wellness, Committee on Government Reform, United States House of Representatives, Dan Burton, Chairman, May 
2003 , 
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1999 

* AUGUST 3, 1999: VACC1NES-FINDING THE BALANCE BETWEEN PUBLIC 
SAFETY AND PERSONAL CHOICE 

o According to Chairman Burton, this hearing wished to look at, “The tension 
between the individual risks and the public benefit is a classic ethical dilemma 
for public health.” He wished for this specific focus, recognizing, “Some 
have described the current mandating of an increasing number of vaccines to 
children to be a good intention gone too far.” 55 


2000 

■ APRIL 6, 2000: AUTISM: PRESENT CHALLENGES, FUTURE NEEDS-WHY THE 
INCREASED RATES? 

o At this forum. Chairman Burton recognized and wished to investigate why, 
“the rates of autism have escalated dramatically in the last few years.” 
Additionally, a review was called for understanding, “what used to be 
considered a rare disorder has become a near epidemic.” 6 

■ JUNE 1 5, 2000: FACA: CONFLICTS OF INTEREST AND VACCINE DEVELOPMENT- 
PRESERVING THE INTEGRITY OF THE PROCESS 

o At this hearing, the focus of governmental agency conflict of interest was 
reviewed. The Committee saw how various agencies, charged with facets of 
maintaining public health (and integrity in those processes) are actually 
conflicted by their mandates to promote and approve vaccine use in the United 
States versus their charge to maintain vaccine safety. Additionally, the 
question as to whether the pharmaceutical industry had too much influence 
over relevant public health committees. Here, Chairman Burton stated, “from 
the evidence we've found, we believe that they do,” when he was referring to 
relevant FDA and CDC vaccine safety related committees. A staff report was 
issued and recommendations provided to the HHS Secretary. 57 


55 106th Congress House Hearings, From the U.S. Government Printing Office via GPO Access, DOCID: 
f:62560.wais 

56 106th Congress House Hearings, From the U.S. Government Printing Office via GPO Access, DOCID: 
f:69622.wais 

57 106th Congress House Hearings, From the U.S. Government Printing Office via GPO Access, DOCID: 
f: 73042. wais 
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2000 (Continued) 

• JULY 18, 2000: MERCURY IN MEDICINE-ARE WE TAKING UNNECESSARY 
RISKS? 

o The Committee of Government Reform furthered their efforts to look into 
vaccine safety, especially pediatric vaccines, and the issue of thimerosal. 
Chairman Burton recognized that, “Vaccines are the only drugs that 
Americans are required by a government agency to take. It is thus imperative 
that the Federal Government ensures the safety of these mandated.” What 
was found is best described as a failure to respond to a “no-brainer” (the total 
removal of mercury from medical products, including vaccines) by the U.S. 
Public Health Service and the FDA. 8 

2001 

■ APRIL 25 AND 26, 2001: AUTISM- WHY THE INCREASED RATES? A ONE- YEAR 
UPDATE 


o The Committee took additional testimony and reviewed new science and 
recognized/concluded that; “We have a national and potentially worldwide 
epidemic on our hands. It cannot simply be better reporting or an expanded 
definition of autism.” Additionally, the Committee stated, “As with any 
epidemic, we need to focus significant energy and research on containing 
it.” 59 


2002 

■ APRIL 18, 2002: THE AUTISM EPIDEMIC-IS THE NIH AND CDC RESPONSE 
ADEQUATE? 

o The Committee found a definitive lack of focus and attention at both the NIH 
and the CDC to the autism epidemic in the United States. This attitude was 
still prevalent even in the face of heightened Congressional oversight and 
attention. Chairman Burton stated, “I believe these numbers speak for 
themselves. Funding in basic and clinical research into autism needs to be 
expanded dramatically. We have an epidemic on our hands, and we in 
Congress need to make sure that the NIH and CDC treat this condition like an 
epidemic and put their efforts into doing several things: First, to find out the 
causes of the epidemic. Second, determine how to stop the epidemic in its 
tracks. Third, to evaluate treatment options. And, fourth, to look for a cure.” 60 


58 I06th Congress House Hearings, From the U.S. Government Printing Office via GPO Access, DOCID: 
f:72722.wais 

59 1 07th Congress House Hearings, From the U.S. Government Printing Office via GPO Access, DOCID: 
f:76856.wais 

60 107th Congress House Hearings, From the U.S. Government Printing Office via GPO Access, DOCID: 80-356 
pdf 
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2002 

* JUNE 19, 2002: THE STATUS OF RESEARCH INTO VACCINE SAFETY AND 
AUTISM 


o The Committee found that (again) little research focus, attention, or funding 
was being directed to the issue of vaccine safety as requested by Congress, It 
is important to note Chairman Burton’s statement, “Through a congressional 
mandate to review thimerosal content in medicines, the FDA learned that 
childhood vaccines when given according to the CDC's recommendations 
exposed over 8,000 children a day in the United States to levels of mercury 
that exceed Federal guidelines.” 

* DECEMBER 10, 2002: VACCINES AND THE AUTISM EPIDEMIC: REVIEWING THE 
FEDERAL GOVERNMENTS TRACK RECORD AND CHARTING A COURSE FOR 
THE FUTURE 


o 


One of the most telling statements that was bom out of this hearing was from 
David Weldon, MD (FL). Dr. Weldon showed, “If scientists behaved purely 
like scientists and did purely objective research all the time, then the 
comments [against a thimerosal-autism link] would be valid. The reality is 
scientists and medical researchers operate with a system of biases that frankly 
can be very, very politicized.” The Committee went on to recognize that the 
US Public Health Service is subject (and responsive) to many influences, 
which put into jeopardy their objectivity and efforts, and put millions of 
children at risk. 6 


2003 

• NOVEMBER 13, 2003: PREVENTING ANOTHER SV40 TRAGEDY: ARE TODAY'S 
VACCINE SAFETY PROTOCOLS EFFECTIVE? 

o Chairman Burton opened with a statement that portrayed to his perspective a 
pattern of questions and uncooperativeness with vaccine manufacturers in 
response to various governmental inquiries, including requests of proof of 
following various vaccine safety relevant practices. Burton offered, “the 
subcommittee has invited representatives from the FDA and several vaccine 
manufacturers to present evidence that supports compliance with safe 
manufacturing protocols... Regrettably none of the vaccine manufacturing 
companies chose to attend today's hearing. And because of the mandatory 
nature and risk associated with all human vaccines, government health 
agencies have a special duty to exercise the utmost care and the approval, 
administration and post-administration surveillance of vaccines. The 


61 107th Congress House Hearings, From the U.S. Government Printing Office via GPO Access, DOCID: 
f:846G5.wais 
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government must always err on the side of caution in this worthy public health 
endeavor and to do anything less is a breach of the public trust. This 
subcommittee will continue to pursue the historic troth in this matter to either 
reaffirm or, if necessary, rebuild the public's confidence in vaccines 
specifically and our public health service in general.” 62 

■ NOVEMBER 20, 2003: THE FUTURE CHALLENGES OF AUTISM: A SURVEY OF 
THE ONGOING INITIATIVES IN THE FEDERAL GOVERNMENT TO ADDRESS THE 
EPIDEMIC 

o In his opening statement. Chairman Dan Burton reviewed the most recent 
selected state and national government statistics regarding the Autism 
Spectrum Disorders epidemic. One caution that Chairman Burton put forward 
was "If the upward trends of autism continue, the budgetary impact could 
increase 40 times to over $400 billion per year by the year 2013, and that is 
something we can't let happen if it is at all possible...” The Committee went 
on to recognize a failure within the FDA and Public Health Service to review 
the successes, even if only anecdotal, of various heavy metal treatments such 
as chelation in treatment of ASD diagnosed children, and called for further 
rigorous research of such treatment potentials for ASD and NDD patients. 63 


Pending Legislation: HR 4169 

In April 2004, Congressman David Weldon, MD (FL-15) after following the issue for five years 
and perceiving a lack of response from HHS introduced legislation, HR 4169 with 
Congresswoman Carolyn D Maloney (NY-14), “The Mercury Free Vaccine Act of 2004” to 
guarantee a removal of thimerosal from vaccines. As a practicing physician, he had had a keen 
interest in and understanding of the complexity of the thimerosal issue, including attendance and 
speaking at the IOM Immunization Safety Committee hearings. 64 ’ 65 

Dr. Weldon’s effort attempts to answer the two primary concerns regarding continued thimerosal 
exposure to infant and pediatric patients. First, as vaccine manufacturers’ utilize, and claim, 
thimerosal solely as a preservative; and since manufacturing and distribution of thimerosal free 
versions is commonplace, there is no reasonable expectation or perceived need for its continued 
inclusion in America’s vaccine arsenal. 

The second issue addressed by Dr. Weldon’s bill is that of immunization scheduling. While 
most of the vaccines on today’s infant and pediatric scheduling are thimerosal free, there remain 
high opportunities for pre- and post-natal thimerosal exposure from “off schedule” 


62 107th Congress House Hearings, From the U.S. Government Printing Office via GPO Access, DOCID: 
f:92772.wais 

63 107th Congress House Hearings, From the U.S. Government Printing Office via GPO Access, DOCID: 
f:92727.wais 

64 http://www.iom.edu/file.asp?id=19029 

65 http://thomas.loc.gov/cgi-bin/bdquery/z7d 1 08:h r.04 1 69: 
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immunizations. These would include such examples as prenatal immunoglobulin, influenza 
vaccine and the Hepatitis B vaccine. Additionally, there are current movements to potentially 
place thimerosal laden Hepatitis A into the schedule or give it suggested status. Without a ban 
on the use of thimerosal, it is possible that thimerosal exposure over time could increase. 

Only through the guarantee of thimerosal free vaccines offered in the Weldon Bill can the public 
trust begin to be restored. At present there are 31 cosponsors on the bill. 


Environmental Protection Agency 

The mission of the Environmental Protection Agency (EPA) is to protect human health and the 
environment. Since 1970, EPA has been working for a cleaner, healthier environment for the 
American people. EPA has been very active in reducing mercury exposures in medical 
environments. An example of such actions follows: 

EPA published a manual entitled, “Reducing Mercury Use in Health Care 10 Best Management 
Practices” which it advices hospitals to 

=> Phase out all nonessential uses of mercury in laboratories. 

=> Eliminate the use of mercury-containing compounds in all clinical, research and teaching 
laboratories unless there is no alternative. 

=t> Eliminate all nonessential mercury devices, such as thermometers and barometers, and 
replace them with mercury-free devices. 

=> Clear laboratories and storage areas of unnecessary mercury compounds. 

=> Request mercury-free pharmaceutical supplies whenever possible. 

The EPA goes on to advice: The mercury compound in a chemical formulation may be an active 
ingredient, a preservative, or a contaminant introduced during the manufacture of one of the 
ingredients. The alternative depends on the reason that mercury is present. If a mercury 
compound is an active ingredient, the replacement may be a compound of a less hazardous 
metal. If a mercury compound is a preservative, the formulation can often be replaced by a 
formulation that uses a non-mercury preservative. If mercury is a contaminant, a formulation can 
often be found with ingredients manufactured by a different method. Because mercury may be 
present in very small amounts as a preservative or contaminant, it may not be obvious whether or 
not a chemical reagent or stain contains mercury. Manufacturers might not list the ingredients of 
a reagent or stain if the formula is under copyright protection. Material Safety Data Sheets might 
not list mercury in a product if the formula is under copyright protection or if the amount is less 
than one percent. 66 However, the contribution of many low concentration sources accounts for a 
large fraction of the mercury in the wastewater stream. The hospital purchasing agent should 
contact the hospital’s suppliers and request that mercury-free reagents be supplied. If the usual 
supplier cannot provide mercury-free reagents, locate one that can. Request that all vendors 


66 An Example of the Material Safety Data Sheet is provided at Appendix B 
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disclose mercury concentration on a Certificate of Analysis. Products with no or low mercury 
can then be selected for purchase. The Certificate of Analysis should list mercury content in parts 
per billion (ppb), not as a percentage/' 67 

The full list 68 of products containing mercury in medical laboratories complied by EPA is 
provided at Appendix A.” 


Pharmaceutical Uses of Mercury 

Products 

Notes 

Merbromin/water solution 

Used in plastic/reconstructive surgery as a 
disinfectant and marker 

Opthalmic and contact lens products 

May contain mercury preservatives: 
thimerosal, phenylmercuric acetate, 
phenylmercuric nitrate 

Nasal Sprays 

May contain mercury preservatives: 
thimerosal, phenylmercuric acetate, 
phenylmercuric nitrate 

Vaccines 

May contain thimerosal (primarily in 
hemophilus, hepatits, rabies, tetanus, influenza, 
diphtheria, and pertussis vaccines.) 


Another disturbing statement in this report follows: 

“The mercury-cell process is one of the processes that may be used to manufacture common 
ingredients of cleaners and degreasers: sodium hydroxide (caustic soda), potassium hydroxide, 
chlorine and hydrochloric acid (muriatic acid). When these chemicals are used to make other 
products, such as bleach or soaps, mercury contamination can be introduced into the final 
product.” 

Laboratory analyses were conducted on several common cleaners and show that mercury 
exposure can also occur through unsuspecting sources. 69 


Mercury Content of Selected Cleaning Products 

Product 

Mercury Content (ppb) 

Ajax Powder 

0.17 

Comet Cleaner 

0.15 

Lysol Direct 

<0.011 

Soft Scrub 

<0.013 


67 EPA Manual http://www.epa.gov/glnpo/bnsdocs/mercheaith/mercury.pdf 

68 http://www.epa.gov/seahome/mercury/src/labs.htm 

69 The laboratory analyses were conducted by the Massachusetts Water Resources Authority (MWRA) and Medical, 
Academic and Scientific Organizations, fnc (MASCO) thorug a public-private partnership called the 
MWRA/MASCO Mercury Work Group. These testa were on limited, many common cleaning products have not 
been tested. Reducing Mercury Use in Health Care Page 10, 
http://www.epa.gov/glnpo/bnsdocs/mercheahh/mercury.pdf 
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Mercury Content of Selected Cleaning Products 

Product 

Mercury Content (ppb) 

Alconox Soap 

0.004 mg/kg, 0.005 mg/kg, <0.0025 

mg/kg 

(3 tests) 

Derma Scrub 

<5.0, <2.5 (2 tests) 

Dove Soap 

0.0027 

Ivory Dishwashing Liquid 

0.061 

Joy Dishwashing Liquid 

<0.01 

Murphy’s Oil Soap 

<0.012 

Soft Cide Soap (Baxter) 

8.1 

Sparkleen Detergent 

0.0086 

Sunlight Dishwashing Detergent 

<0.01 1 


These findings which have not been widely acknowledged within this discussion need to be 
further evaluated. 

The take away message for hospital personnel from the EPA: For most mercury containing 
products in the hospital, the preferred best management practice is to replace the item with a 
mercury-free product. 


The Department of Health and Human Services 

The United States Department of Health and Human Services is the umbrella department that 
handles nearly all of health related matters for the country through its charged agencies. Only 
through a cohesive/interagency can matters such as mercury in medicine be appropriately 
addressed. 

Here has been one of the major factors leading to a disjointed, and frequently contradictory, 
approach to policy direction with regard to mercury/thimerosal related issues. There has been an 
apparent and frequent disconnect of policy, resource management and research focus, which has 
not only disallowed a cohesive public message, but also a unity in research review. While under 
Secretary Tommy Thompson, a focus on a “One HHS” approach was initiated, its premise 
remains unfulfilled. 


Centers for Disease Control and Prevention 

The CDC’s primary related focus has always been for implementation of an “appropriate” 
immunization plan to protect and benefit the American people. The reasons for frequent slow to 
counter-responses from the CDC would, with intellectual honesty, almost be expected. 
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Americans have charged the CDC with assuring minimal opportunities for widespread disease 
outbreaks across our population. There is reliance upon them to accomplish this task. As such, 
the CDC promotes immunizations and vaccines through a multi-million dollar education and 
public relations campaign. Herein lies part of the problem to the CDC’s sluggish responses to 
the thimerosal issue. 

As we charge the CDC to achieve the highest opportunity for disease prevention, they are 
equitably charged with a portion of responsibility for the safety of the program to achieve this 
goal. Any interruption in the process to full compliance with immunization would be a 
perceived failure. Either admission to issues regarding thimerosal laden vaccines, or delays in 
moving to thimerosal free versions, would potentially interrupt the process, and be a perceived 
failure. In short, the CDC is conflicted by two duties it has been charged with: maximizing 
immunizations and maintaining immunization safety. A problem regarding the latter would 
serious hamper the efforts of the former. The thimerosal crisis has exemplified this inherent 
conflict, showing that long-time CDC employees will set aside the rigors of good science which 
to protect vaccine policies. 

A great benefit to the CDC, and the national immunization efforts in general, would be the 
removal of the vaccine safety and monitoring component out of the CDC’s realm, and to another 
non-conflicted public health/interest related agency. This would allow the CDC to receive free 
and non-conflicted advice regarding vaccine safety, and begin a large and measurable step to 
regaining the public trust in our immunization programs. 

Currently, our nation utilizes two passive monitoring system for tracking vaccine related adverse 
events. The first is the VAERS (Vaccine Adverse Event Reporting System) which is a 
subjective effort managed by the Food and Drug Administration. The second is the VSD 
(Vaccine Datalink System), which is a compilation of data streams from predetermined health 
maintenance organizations (HMO), managed by the FDA, CDC and a contractor. 

In 2000, armed with the reluctant researcher Dr. Thomas Vcrstraeten’s VSD study 70-71 and data 
indicating a statistically significant correlation between the administration of thimerosal laden 
vaccines and the onset of tics, speech and language delays and neurodevelopmental 
developmental delays, 72 rather than take swift and aggressive measures to eliminate all exposures 
to thimerosal in children, the CDC delayed the publication of the data while conducted additional 
evaluations of the data, with each generation of the study, diluting the findings, until no 
conclusive findings would be found in the published findings. 

Subsequent attempts for independent review of the VSD data have been met with numerous 
obstacles. One completed study by Geier and Geier, 73 corroborated Verstraeten et al’s initial 


70 Thimerosal VSD Study - Phase 1, Update 2/29/00, Thomas Verstraeten, Robert Davis, Frank Destefano, obtained 
via FOIA by SafeMinds, Summer 2001 

71 Scientific Review of Vaccine Safety Datalink Information, June 7-8, 2000, Simpsonwood retreat Center, 
Norcross, GA - Minutes of meeting obtained under FOIA by SafeMinds, Summer 200 1 

12 Scientific Review of Vaccine Safety Datalink Information, June 7-8, 2000, Simpsonwood retreat Center, 
Norcross, GA - Minutes of meeting obtained under FOIA by SafeMinds, Summer 2001 

75 Nuerodevelopmental Disorders after Thimerosal-Conlaining Vaccines: A Brief Communication , Geier and Geier, 
Experimental Biology and Medicine, 2003 
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suspicion of an apparent epidemiological link between Thimerosal and neurodevelopmental 
disorders, including autism. Unfortunately, since, and some suspect due to, the Geier’s efforts, 
HHS and CDC have placed near impenetrable restrictions on access and study types related to 
VSD data, and such studies are no longer available for replication. 

The following is how HHS describes this study: 

In order to assess the potential health effects of exposure to thimerosal in childhood 
vaccines, the Centers for Disease Control and Prevention (CDC) sought epidemiological 
data to examine selected outcomes with varying exposure levels of thimerosal. This 
"screening analysis ’’found weak (relative risk less than 2) but statistically-significant 
associations between exposure to thimerosal-containing vaccines before the age of 6 
months and tic disorders, attention deficit disorders (ADD), and speech and language 
disorders. The investigators then used another, smaller database from the East Coast for 
a more focused study to test the hypotheses that tic disorders, ADD, and speech and 
language disorders are associated with thimerosal exposure before 6 months of age. This 
study did not confirm an association. Taken together, the results of the two studies arc 
inconclusive as to an effect of thimerosal on neurological outcomes. 74 

The public remains puzzled as why armed with the initial data by Verstraeten et al that the CDC 
did not aggressively move to assure that no child would be exposed to thimerosal in their 
vaccines and why, instead the agency’s next move was to endorse a recommendation to give all 
children six months and older the flu vaccines, but chose not to state a preference for thimerosal- 
free (which is available). This and similar actions have been seen by many parents as an 
egregious miscarriage of their responsibility to protect children from harm. 

The challenges described above regarding access to the VSD led to the CDC contracting the 
10M to a committee to “Review of the National Immunization Program's Research Procedures 
and Data Sharing Program.” The committee has been tasked to: 

1 . (a) review the design and the implementation to date of the new Vaccine Safety Datalink 
Data Sharing Program to assess compliance with the current standards of practice for data 
sharing in the scientific community and, 

(b) make recommendations to the National Immunization Program for any needed 
modifications that would facilitate use, ensure appropriate utilization, and protect 
confidentiality; and 

2. (a) review the iterative approaches to conducting analysis that are characteristics of 
studies using the complex, automated Vaccine Safety Datalink system. Examples of 
recent studies to be examined are a completed screening study on thimerosal and 
vaccines (Verstraeten et al) and cohort studies on asthma. The committee will use that 
review to 

(b) consider whether, when, and how preliminary data about potential vaccine-related 
risks obtained from the Vaccine Safety Datalink system should be shared with other 
scientists, communicated to the public, and used to make policy or recommendations to 


74 Thimerosal Nomination to the National Toxicology Program, http://ntp- 
server.niehs.nih.gov/htdocs/Chem_Background/ExSumPDF/Thimerosal.pdf 
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CDC and 

(c) make recommendations to the National Immunization Program on the release of such 
preliminary data in the future. A brief report with conclusions and recommendations 
will be issued for each of these two topics. 75 

The first meeting was conducted on August 23, 2004 in Washington, DC. During the meeting, 
Barbara Loe Fischer of the National Vaccine Information Center reminded the Committee the 
importance of utilizing the VSD to evaluate both acute and chronic conditions that existing 
hypotheses have emerged indicating a potential connection: 

Epidemic of Chronic Illness and Disability in Children 

♦ 1 in 6 have development delays or behavior disorders 

♦ 3 million learning disabled schoolchildren 

♦ 94,000 autistic schoolchildren 

♦ 4 million with ADHD 

♦ 9 million with asthma 

♦ 300,000 have juvenile rheumatoid arthritis 

♦ 1 in 400 to 500 are diabetic 

Ms. Fisher left them with a quote from a decade old publication of the 10M: 

"The lack of adequate data regarding many of the adverse events under study was of major 
concern to the committee. Presentations at public meetings indicated that many parents and 
physicians share this concern, in the course of its reviews additional obvious 
needs for research and surveillance were identified. ” 

-Institute of Medicine Vaccine Safety Committee Adverse Events Associated with Childhood 

Vaccines, 1994 

A report from the IOM’s new committee is expected by early October. 

Food and Drug Administration 

In a written response to the July 18, 2000, Congressional hearing the FDA states that “The 
toxicity of mercury has been known since antiquity” The FDA also acknowledged that animal 
studies conducted in the 1920’s showed kidney and intestinal lesions in animals associated with 
high levels of mercury exposure from thimerosal. Further the FDA states they do not ask for 
safety data specific to an inactive ingredient. In 1988 the FDA allowed the continued use of 
mercury compounds as inactive ingredients (preservatives) while determining that mercury 
compounds used as active ingredients in over-the-counter products were found not to be 
generally recognized as safe and effective. In this written response the FDA also states that 
between 1990 and 1998 they received 47 adverse events reported through the Vaccine Adverse 
Events Reporting System (VAERS) attributed by the reporting individual as being due to 


7S http://www.iom.edu/project.asp?id : =21 144 
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mercury or thimerosal. From 1998 to July 2000 another 15 reports were received. The FDA also 
reported that in July 2000 that HHS had funded only one study looking at mercury toxicity in 
thimerosal. This 1967 study evaluated the carcinogenicity of various chemicals used in the 
preparation of vaccines, including thimerosal. 6 

In reviewing the list of grants funded by FDA on the CRISP Database 77 , SafeMinds learned that 
33 studies had been funded between 1990 and 2003 on thimerosal. Most of these were internal 
studies conducted by Supervisory Chemist, Dr. Joan C. May (FDA/CBER/OVRR/ARC) with 
titles that included: 

=> Analysis and Characterization of Mercury and Trace Elements in Injectable Products 
=> Analysis and characterization of mercury in injectable products 
=> Analysis of mercury in injectable products 
=> Development of Organic and Inorganic Analytical Methodol 
=> Experiments in Radiation Sterilization 

=> Analysis and Characterization of Mercurial Preservatives in Injectables 
=> Determination of Nitrogen Content (Protein) of Biological Products 

A full list of these grants and their abstracts is provided at Appendix D. 

It is obvious from these findings that FDA’s Center for Biologies Evaluation and Research 
(CBER) was evaluating thimerosal for its benefit in vaccines, yet choosing not to invest in 
studies looking at toxicity. 

In July 2000, after a full evaluation of the research literature, SafeMinds requested that the FDA 
immediately recall vaccines containing thimerosal. In the August 16, 2000, response (refusing to 
conduct a withdrawal), the FDA acknowledged that the agency had never required manufacturers 
to test the individual components of the vaccines, including the thimerosal. The FDA also stated 
that only acute toxicity is likely to be found during pre-licensure testing. In 2000, the FDA 
acknowledged that ‘there is no existing guidelines for safe exposure to ethylmercury, the 
metabolite of thimerosal.’ In September 2004, the agency can still not provide a guideline for 
safe exposure levels for ethylmercury. 

It is these types of inconsistencies that have created a level of incredulousness as physicians, 
scientists, researchers and parents attempt to work with America’s leading health related 
governmental agencies for the protection of children. 


76 FDA Response to Questions to Dr. William Egan, FDA for the Record of July 18, 2000 hearing before the 
Government Reform Hearing, US House of Representatives. 

77 CRISP (Computer Retrieval of Information on Scientific Projects) is a searchable database of federally funded 
biomedical research projects conducted at universities, hospitals, and other research institutions. The database, 
maintained by the Office of Extramural Research at the National Institutes of Health, includes projects funded by the 
National Institutes of Health (NIH), Substance Abuse and Mental Health Services (S AMHSA), Health Resources 
and Services Administration (HRSA), Food and Drug Administration (FDA), Centers for Disease Control and 
Prevention (CDCP), Agency for Health Care Research and Quality (AHRQ), and Office of Assistant Secretary of 
Health (OASH). hup . crtsp.cil.nih .uov/ 


36 



276 


A Brief Analysis of Recent Efforts in Medical Mercury induced Neurological and Autism Spectrum Disorders 


One of the leading arguments against the possibility of further restriction on the use of 
thimerosai is actually the lack of consistent interpretation of the data that is available regarding 
its safety and efficacy. Mercury, as we have discussed, comes in many forms and potential 
formulations. While that purports well to the different capacities of the element, it also has 
caused a quandary regarding safety in those various forms. 

The FDA has been aggressive in warning pregnant women and young children to avoid over 
consumption of mercury-containing fish 78 . “ Research shows that most people's fish 
consumption does not cause a health concern. However, high levels of mercury in the 
bloodstream of unborn babies and young children may harm the developing nervous system. 

With this in mind, FDA and EPA designed an advisory that if followed should keep an 
individual's mercury consumption below levels that have been shown to cause harm. By 
following the advisory parents can be confident of reducing their unborn or young child's 
exposure to the harmful effects of mercury, while at the same time maintaining a healthy diet that 
includes the nutritional benefits of fish and shellfish. ” 

The dichotomy of advice from the FDA is at best confusing and at worst a failure to aggressively 
protect the public once a dangerous mercurial exposure was discovered. 


National Institutes of Health 

The NIH’s efforts to conduct and fund studies evaluating Thimerosai have been at times 
misdirected and continue to be inadequate given the severity of the potential risk associated with 
the discovery in 1999 that 8,000 children a day were being exposed to potentially dangerous 
levels of mercury. (A list of recommended vaccines and their thimerosai content in 1999 is 
available at Appendix C.) This premier $27 Billion biomedical institution comprised of 26 
Institutes and Centers has to date failed to provide evidence to confirm that they have made this 
matter a priority or that they remain open-minded about the potential that thimerosai in vaccines 
may be linked to a novel form of autism - mercury- induced autism spectrum disorders. 


As the bastion for high quality research, the one study the NIH’s National Institute of Allergy 
and Infectious Diseases (NIAID) notes on in their May 2004 FAQ Public Page on NIAID-funded 
studies on the subject is the Rochester Study 79 as proof that thimerosai in vaccines is not linked 
to autism. That the NIAID would fund a small, poorly controlled study and then promote the 
findings as if it were meeting the gold standards of scientific rigor is highly suspect. The flaws 
of the study were discussed in a Congressional hearing excerpted below: 


78 http://www.fda.gov/oc/opacom/hottopics/mercury/backgrounder.htmi 

79 Pichichero ME, Cemichiari E, Lopreiato J, and Treanor J. Mercury concentrations and raetabohsm in infants 
receiving vaccines containing thimerosai: a descriptive study. Lancet 360:1737-174! (2002). 
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Dr. Weldon. The Lancet study, only 40 infants. You agree that’s much too small a sample size to 
really make any conclusions? 

Dr. Baskin Right. I mean, there are a number of problems with the Lancet studies as 1 
mentioned. But certainly, if the disease occurs in one in 150 children and you only test 40. you 
may miss that child, very easily miss the child who had the problem, or at best maybe only catch 
one. Not to mention the other things that have been discussed by several of the panel, the most 
significant one being they drew the blood much too late. They drew the blood days to weeks 
later, whereas we know the peak level of methyl mercury — 

Dr. Weldon. Three to 28 days. 

Dr. Baskin [continuing]. Occur within hours, within 24 hours ; yet they drew the blood up to 27 
days later. As a matter of fact, to me it's very worrisome. They are still finding some mercury in 
the blood that far out. It should— you know, you would think it might be gone. 

Dr. Weldon. Is there any — 

Mr. Burton. Would the gentleman yield? Would that be the reason that some families see a very, 
very rapid change in their children shortly after these vaccinations are given in large numbers? 
For instance, in our family it was just a matter of a couple days and— boom. 

Dr. Baskin. Correct. All of the data on both methyl and ethyl mercury suggests that the peak 
level— in other words, the highest level in the blood— is either achieved within hours or at least 
within 24 hours. So that's-and, again, if it gets in the blood, the blood goes to the brain. We 
know it has a preferential tendency to be sucked into the brain or to cross into the brain in 
excess, and so you would expect to see something fairly quickly.... 

Dr. Weldon. Is there any kinetic studies on the clearance of ethyl mercury that are available that 
could allow you to make conjectures as to what the peak levels might have been based on the 
blood levels that are available in the Lancet study? Or is that information not known? 

Dr, Baskin. It's known to a limited extent. There's a study in pre-term infants that received 
vaccinations. So they— you know, by kind of people not thinking about it, their weight is very 
small and they receive the same dose, and so it was a very high level. And they looked at some 
of that data. But, frankly, there is not enough. I think one of the points in the Lancet study is they 
drew all these complicated curves saying that they knew what the pharmacokinetics were, which 
refers that they knew how the drug was taken up, how it was absorbed, how it was distributed, 
but they never caught a peak level. And, of course, you can't even make a comment about 
pharmacokinetics unless you know the peak level. So, I mean, l think the short answer is there is 
some— some data available but not enough . 80 

While discounting the risks of injecting thimerosal into newborns, the NIH has been aggressive 
in protecting its own. The Campaign for a Mercury Free NIH’s website states, “Mercury is a 


80 Vaccines and the Autism Epidemic: Reviewing the Federal Governments Track Record and Charting a Course 
for the Future, Serial No. 107-153 
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dangerous, often unrecognized hazard, commonly found at work, home and schools. The 
Campaign for a Mercury Free NIH seeks to eliminate all unnecessary uses of mercury in the NIH 
facilities; encourage use of safer alternatives in biomedical research; increase general awareness 
of mercury hazards; and prevent mercury spills and pollution.” 81 How can the NIH scientific 
community be so aggressive and adamant about reducing their laboratory exposures to mercury, 
but not take an equally as aggressive stance to protect the nation’s children for medical 
exposures to mercury? 

In October of 2003, Clarkson, Magos and Meyers 82 discussed the general issues and various 
mercurial exposures, including thimerosal, and the relevant hazards associated. This 
NIEHS/NIH supported effort reviewed many of the current topics of discussion, and quantified 
part, but not all, of the concerns in today’s dialogues. 

While Clarkson et al utilized and displayed some of Gossel and Bricker’s work, 83 by their own 
admission, there was much more work to be done. 

Clarkson et al repeated Gossel and Bricker’s finds that ethyl mercury (thimerosal) has the 
capacity to attack and injure various neurodevelopment centers. Clarkson et al also review a 
commonly referred concern of the risk of increased incidence of infectious disease from the 
population taking an increased decision not to utilize vaccinations for disease prevention. What 
they failed to state, however, is the integral requirement for an unwavering public trust to the 
nation’s immunization program for such an effort to be successful. 

Clarkson et al also admitted that there was a definitive need for additional study to finally study 
directly thimerosal from all views to settle these questions. 

This has been a common request before the NIH and the NIEHS, but to date has not been 
answered. 

All this aside; in their closing remarks, Clarkson et al make a rather definitive statement, “All 
forms of mercury have adverse effects on health at high doses.” We only need to look to the 
World Health Organization, or the EPA to see the mirror guidelines of 0. 1 mcg/kg/day. Clarkson 
et al’s effort repeat the findings of the National Academy of Science 84 that America’s children 
were put at risk by exceeding that amounts through pre-natal and post-natal exposures, including 
through vaccines. 

Currently, the Department of Health and Human Services is following the autism research matrix 
put forth by the National Institutes of Mental Health. The first most telling to the HHS focus and 
approach to autism in general, is in its design is for repetitive efforts in the short term (and with 
highest priority) and treatment options, even for overlying biomedical conditions, is not 


81 http://www.nih.gov/od/ors/ds/mdex.htm 

82 Thomas W. Clarkson, Ph.D., Laszto Magos, M.D., and Gary J. Myers, M.D., The Toxicology of Mercury — 
Current Exposures and Clinical Manifestations, N Engl J Med 2003;349: 1731-7. 

83 Gossel TA, Bricker JD. Principles of clinical toxicology. 2nd ed. New York: Raven Press, 1990. 

84 Board on Environment Studies and Toxicology. Toxicological effects of methyl mercury. Washington, D.C.: 
National Research Council, 2000. 
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scheduled for study until 2013. Also, not found within the HHS document is any address to 
current treatment research, advancement of biomedical condition treatments to mitigate the 
suffering of mercury-induced autism victims. Finally, there is no attention provided for family 
supports. 83 

One criticism to this approach that has been forward is that it is hard to create an appropriate 
physiologically based treatment focus out of a document that is inherently focused on mental 
health. 

Aside from the challenges of researching autism and its biological issues, is the urgent need to 
aggressively investigate the actual injury caused by pre- and postnatal exposure to thimerosal 
and ethylmercury. To date, the NIH response to this remains inadequate. 

In reviewing the list of grants funded by NIH since 1972 available on the CRISP Database, 86 
SafeMinds learned that 13 studies had been funded between 1999 and 2003 on thimerosal. The 
studies included several to the University of California, Davis to evaluate the mechanisms of 
autism and developing an animal model of autism. While several of the funded studies are not 
related to the toxicity discussion, three studies funded in 2002 and 2003 - one to Marshall 
University and two funded internally to an NIEHS scientist - should eventually provide further 
understanding on the effects of thimerosal on the brain. Several of these studies are in press or 
about to be submitted for publication. A full list of these grants including their abstracts is 
provided in Appendix D. 


The Institute of Medicine Review 

In 2001, after calling a public meeting in Boston, the Institute of Medicine Immunization Safety 
Review Committee (ISRC) issued their first report on the potential link between thimerosal and 
autism. In this report, the IOM Committee found the hypothesis of a relationship between 
thimerosal in vaccines and the onset of neurological developmental delays such as autism was 
biologically plausible. The Committee found a significant lack of scientific data evaluating the 
safety of thimerosal, 87 but made several direct recommendations for the research necessary to 
further review and resolve many of the associated questions. A table of those conclusions and 
recommendations follows: 


83 Department of Health and Human Services, National institutes ofHealth, National Institutes of Mental Health, 
Congressional Appropriations Report on the State of Autism Research, April 2004 

86 CRISP (Computer Retrieval of Information on Scientific Projects) is a searchable database of federally funded 
biomedical research projects conducted at universities, hospitals, and other research institutions. The database, 
maintained by the Office of Extramural Research at the National Institutes ofHealth, includes projects funded by the 
National Institutes ofHealth (NIH), Substance Abuse and Mental Health Services (SAMHSA), Health Resources 
and Services Administration (HRSA), Food and Drug Administration (FDA), Centers for Disease Control and 
Prevention (CDCP), Agency for Health Care Research and Quality (AHRQ), and Office of Assistant Secretary of 
Health (OASH). Into uisD.c lt.nih.uov / 

87 Immunization Safety Review: Thimerosal - Containing Vaccines and Neurodevelopmental Disorders (2001) 
Institute of Medicine 
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Table 3 m 


CONCLUSIONS 

The committee concludes that although the hypothesis that exposure to 
tbimerosal-containing vaccines could be associated with neurodevelopmental 
disorders is not established and rests on indirect and incomplete information, 
primarily from analogies with methyimercury and levels of maximum mercury 
exposure from vaccines given in children, the hypothesis is biologically plausible. 

The committee also concludes that the evidence is inadequate to accept or reject 
a causal relationship between thimerosal exposures from childhood vaccines and 
the neurodevelopmental disorders of autism, ADHD, and speech or language 
delay. 


PUBLIC HEALTH RESPONSE RECOMMENDATIONS 


Policy Review and Analysis 

The committee recommends the use of the thimerosal-free DTaP, Hib, 
hepatitis B vaccines in the United States, despite the fact that there might be 
remaining supplies of thimerosal-containing vaccine available. 

The committee recommends that full consideration be given by 
appropriate professional societies and government agencies to removing 
thimerosal from vaccines administered to infants, children, or pregnant women 
in the United States. 

The committee recommends that appropriate professional societies and 
government agencies review their policies about the non-vaccine biological and 
pharmaceutical products that contain thimerosal and are used by infants, 
children, and pregnant women in the United States. 

The committee recommends that policy analyses be conducted that will 
inform these discussions in the future. 

The committee recommends a review and assessment of how public 
health policy decisions are made under uncertainty. 

The committee recommends a review of the strategies used to 
communicate rapid changes in vaccine policy, and it recommends research on 
how to improve those strategies. 


Public Health and Biomedical Research 

The committee recommends a diverse public health and biomedical research 
portfolio. 


88 Immunization Safety Review: Thimerosal - Containing Vaccines and Neurodevelopmental Disorders (2001) 
Institute of Medicine 


41 



281 


A Brief Analysis of Recent Efforts in Medical Mercury Induced Neurological and Autism Spectrum Disorders 


Table 3 89 (continued) 


Epidemiological Research 

The committee recommends case-control studies examining the potential 
link between neurodevelopmenta! disorders and thimerosal -containing vaccines. 

The committee recommends further analysis of neurodevelopmental 
disorders in cohorts of children who did not receive thimerosal-containing doses 
as part of a clinical trial of DTaP vaccine. 

The committee recommends conducting epidemiological studies that 
compare the incidence and prevalence of neurodevelopmental disorders before 
and after the removal of thimerosal from vaccines. 

The committee recommends an increased effort to identify the primary 
sources and levels of prenatal and postnatal background exposure to thimerosal 
(e.g., Rho (D) Immune Globulin) and other forms of mercury (e.g., maternal 
consumption of fish) in infants, children, and pregnant women. 


Clinical Research 

The committee recommends research on how children, including those 
diagnosed with neurodevelopmental disorders, metabolize and excrete metals— 
particularly mercury. 

The committee recommends continued research on theoretical modeling 
of ethylmercury exposures, including the incremental burden of thimerosal with 
background mercury exposure from other sources. 

The committee recommends careful, rigorous, and scientific 
investigations of chelation when used in children with neurodevelopmental 
disorders, especially autism. 


Basic Science Research 

The committee recommends research to identify a safe, effective, and 
inexpensive alternative to thimerosal for countries that decide they need to 
switch from using thimerosal as a preservative. 

The committee recommends research in appropriate animal models on 
the neurodevelopmental effects of ethylmercury. 


The IOM conclusions from 2001 (as noted in Table 3) admitted to the lack of specific study and 
data necessary for accomplishing the task of allowing a frill scientific review to the issues. 
Subsequently, there appears to have been selective adaptations of their conclusions and 
recommendations leading to its final report. 


89 Immunization Safety Review: Thimerosal - Containing Vaccines and Neurodevelopmental Disorders (2001) 
Institute of Medicine 
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First, in its “Public Health Response Recommendations”, the committee’s suggestion for 
exclusive use of thimerosal free vaccines “despite the fact there might be remaining supplies of 
thimerosal-containing vaccine available” 90 was never fully realized nor implemented. Rather, a 
slow transition began, with patchwork efforts to move through to the goal of exclusive use of 
thimerosal-free vaccines. Today, there is still readily available and utilized thimerosal- 
containing stock in our immunization programs supplies. 

Second, there was never a full dialogue provided to the IOM’s fifth Public Health Response 
recommendation, “a review and assessment of how public health policy decisions are made 
under uncertainty.” 91 Rather, a perceived waiting game began pending a final report by the 
Immunization Safety Review Committee (ISRC). 

Regarding the ISRC’s epidemiological studies recommendations, only half were fully 
accomplished in the years between initial and final reports. Neither the case-control nor clinical 
trial studies were ever accomplished, providing only a partial body of their stated needs prior to 
the issuing of the final report. 

The largest failing in research falls from the clinical and basic science realms. Fully, none of the 
five recommended, and requisite for conclusion, studies were fulfilled. While there has been 
discussions and postulates (i.e. Aposhian 92 ), research into the arena of excretion and the potential 
of efflux disorder (i.e. Wilson’s Disease) has never been fully accomplished. Theoretical 
modeling of mercury burden levels, with reference to thimerosal, has primarily been found 
accomplished through private sector efforts, as has the use of various forms 93 of chelation 
therapy and their application in the mercury-injured autism population To date, there has been 
no formalization or recommendation for alternative preservative use, nor has there been public 
resources pledged or provided for attempting to locate thimerosal alternatives. 

Finally (with regard to the ISRC initial report conclusions and recommendations) while some 
appropriate animal modeling has been accomplished, such as Homig et al 94 , this area of study 
has not been fully supported through public resources with the enthusiasm suggested by the 
ISRC report as necessary to the discussion. 

In review, with respect to the initial lOM report, nine of the sixteen (56%) ISRC 
recommendations for public health response or research cannot be considered accomplished or 
fulfilled to the degree purported as necessary within that report. This pattern of HHS’s 
contracting with the NAS/IOM to conduct vaccine safety evaluations and receive advice which 
they fail to adopt is a long-standing failure within the department. In 1991 and 1994, IOM 
provided evaluations of existing scientific evidence connecting vaccines and the onset of a 


90 Immunization Safety Review: Thimerosal - Containing Vaccines and Neurodevelopmentat Disorders (2001) 
Institute of Medicine 

91 Immunization Safety Review: Thimerosal - Containing Vaccines and Neurodevelopmental Disorders (2001) 
Institute of Medicine 

92 "A Toxicologist View of Thimerosal and Autism ”, H. Vasken Aposhian, presentation before the IOM-ISRC 
meeting #9, 9 February 2004 

93 Oral, topical, transderma!, and FV chelating treatments 

94 Neurotoxic effects of postnatal thimerosal are mouse strain dependent , M Homig, D Chian and W I Lipkin 
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number of conditions. At each review the IOM pointed out significant gaps in the science; 
however, in the years that followed, most of the advice was ignored. 

It was the National Academy of Sciences that confirmed the EPA’s lower limit on 
methylmercury as being scientifically valid in the late 1 999. When the FDA began looking at 
the level of exposure to thimerosal in vaccines, there was an assumption that in their absence of 
pharmacokinetic data on thimerosal that ethyl mercury was as at least as toxic as methylmercury. 

It is important to remember that according to Neal A. Halsey, MD, Institute of Vaccine Safety, 
Johns Hopkins University and long time advisor to FDA and CDC, that he and other advisors 
missed the increasing exposure to mercury in the thimerosal because the thimerosal content was 
presented on the label as 0.01% rather than 25 mcg. 9S 

The most recent IOM meeting (9 February 2004) focused on whether ethyl mercury is potentially 
safer than methyl mercury, which is a known biotoxin. This most recent of a (to date) total of 
nine meetings on the subject of vaccines and autism again showed a division some within the 
scientific and medical communities have regarding these issues. 96 It was noteworthy that the 
IOM-ISRC narrowed their focus of their deliberation as to whether there was a Thimerosal- 
Autism Spectrum Disorder link rather than the original and interim Thimerosal- 
Neurodevelopmental Disorder link. In doing so, the ISRC disallowed discussion and debate of 
several studies, including the various versions of Verstraeten et al’s efforts. 97 

When notice of this scheduled to be the “final” meeting, was posted, there were numerous calls 
for postponement. Researchers, research groups, and members of Congress all submitted 
requests to the IOM for the meeting to be postponed as there were (at minimum) two known 
studies completing their research and preparing for publishing. These studies, a National 
Institute of Allergy and Infectious Diseases effort by Polly Sager, Ph.D 98 , and a Columbia 
Medical School effort, Neurotoxic effects of postnatal thimerosal are mouse strain dependent 9 
by Homig et al were unfortunately presented in incomplete form. 

It was unfortunate that the IOM did not heed the multiple cause for delaying this meeting as the 
results of these two key studies would go on to directly contradict the findings of the soon to be 
published IOM-ISRC report. 

The majority of presenters at this meeting felt that there was a clear link between vaccines, 
specifically thimerosal/mercury containing vaccines, and Autism Spectrum Disorders. Only a 
small minority felt that there was either no or only a slight potential for harm from mercury. 10 


93 Commentary on Potential Risk from Thimerosal for Infants, presentation to the IOM-ISRC, July 16, 2001, 
Cambridge, MA by Neal A. Halsey, MD, Institute of Vaccine Safety, Johns Hopkins University 

96 http://www.iom.edu/subpage.asp?id= 1 8065 

97 Thimerosal VSD Study - Phase 1 , Update 2/29/00, Thomas Vertraeten, Robert Davis, Frank Destefono, obtained 
via FOIA by SafeMinds, Summer 2001 

98 NIAID Studies on Thimerosal, Sager et al, NIAID, NIH, DHHS, presentation to the IOM, February 9, 2004 

59 Homig, Chian, Lipkin, Molecular Psychiatry (2004), 1-13, Neurotoxic effects of postnatal thimerosal are mouse 
strain dependent 

100 http://www.iom.edu/subpage.asp?id=l8065 
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What is known, if only reviewed separately, is mercury is a known toxin, specifically a known 
neurotoxin with a high capacity to permanently injure and/or cause developmental arrest. 101 

In early May 2004 the IOM website makes the following statement: 

The evidence reviewed at the time neither proves nor disproves the hypothesis 
that thimerosal-containing vaccines could cause neurodevelopmental disorders, 
such as autism or attention deficit-hyperactivity disorder The IOM will review 
newly released data on vaccines and autism in early 2004. 102 

In their May 2004 report 103 the IOM-ISRC actually utilizes the lack of relevant science 
recommended in its initial report as a foundation stone to its current conclusions. In its 
recommendations for policy review, the ISRC cites a “lack of direct evidence for a biological 
mechanism” in its tendency to now discount any thimerosal-autism link. An understanding of 
the language here is crucial. It was not for completed studies affording no such evidence that 
this statement is forwarded, rather that there was never adequate resources committed for the 
accomplishing of such studies, and therefore, no evidence. 

The ISRC further stated its reaffirmation to its previous recommendation to conduct clinical and 
epidemiological studies “of sufficient rigor... to better understand genetic or environmental 
causes of ASD.” 104 The ISRC did not, however, acknowledge the failure to have these matters 
accomplished in the intervening years. 

In truth, many of the general epidemiology and research recommendations of the 2004 report are 
recitations of the original reports recommendations, without acknowledgement to the lack of 
Public Health Service accomplishment as previously put forth. 

In its “Clinical Studies” recommendations, while the ISRC recognizes the utilization of chelation 
as a popular therapy for the treatment of ASD, it points to a lack of accepted scientific standards 
evidence (double blind studies, etc.) providing chelation as an appropriate therapy for ASD. The 
IRSC’s failure to support the necessary and recommended research looking at therapeutic 
interventions for mercury fails this community. 

Additionally, the manner in which the IOM’s committee addresses these recommendations 
regarding chelation therapy for ASD treatment again highlights the ISRC’s lack of understanding 
of the issues. Co-morbid diagnoses of heavy metal, including mercury, toxicity is often noted 
with ASD or NDD diagnosed children. The chelation therapies are therefore appropriately 
ascribed and prescribed for the treatment of those heavy metal toxicities, not the ASD or NDD 
per se. That evidences of post chelation improvement in the patient’s ASD or NDD condition 
should have been seen as a path deserving further rigorous research, rather than one to discard. 


101 Zb Mikrobiol Epidemiol Imraunobiol 1983 Mar;(3):87-92 

102 http://www.iom.edu/focuson.asp7id-1 1 89 

103 Immunization Safety Review: Vaccines and Autism (2004), Institute of Medicine 

104 Immunization Safety Review: Vaccines and Autism (2004), Institute of Medicine 
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The 2004 IOM report also fails to reprimand HHS for its fulfill any of the IOM’s other 
recommendations for clinical or basic science research it had previously deemed requisite to a 
full and adequate review of the issue. This is not surprising, however; given that the IOM first 
requested that HHS evaluate possible connections between autism and vaccine injury in 1991. A 
recommendation that was ignored: "...no evidence bearing on a causal relation between DPT 
vaccine and autism... In the course of its review, the committee encountered many gaps and 
limitations in knowledge bearing directly and indirectly on the safety of vaccines. These include 
inadequate understanding of the biologic mechanisms underlying adverse events following 
natural infection or immunization, insufficient or inconsistent information from case reports and 
case series, inadequate size or length of follow-up of many population-based epidemiologic 
studies, and limited capacity of existing surveillance systems of vaccine injury to provide 
persuasive evidence of causation. The committee found few experimental studies published in 
relation to the number of epidemiologic studies published. Clearly, if research capacity and 
accomplishment in these areas are not improved, future reviews of vaccine safety will be 
similarly handicapped. " I0S 


Table 4.1 106 


Charting Institute of Medicine - Immunization Safety Review Committee Recommendations 
Research Deemed Necessary to Adequately Review Potential Causality Between Thimerosal and 
Neurodevelopmental Disorders 
From 2001 Report to 2004 Final report 



Epidemiology Research 


Recommendation 

Funded 

Accomplished 

Other/Notes: 

| “case-control studies examining 
the potential link between 
neurodevelopmental disorders 
and thimerosal-containing 
vaccines” 

NO 

NO 


“further analysis of 
neurodevelopmental disorders 
in cohorts of children who did 
not receive thimerosal- 
containing doses as part of a 
clinical trial of DTaP vaccine” 

NO 

NO 


■ “compare the incidence and 
| prevalence of 
neurodevelopmental disorders 
before and after the removal of 
thimerosal from vaccines” 

YES 

Statens Serum 
Institut* 

YES 

Statens Serum 
Institut* 

Hviid et al - does not conclude 
differences in (specifically) 
Denmark’s pre- and post- 
thimerosal exposure eras data* * 


,05 Adverse Effects of Pertussis and Rubella Vaccines (1991) Institute of Medicine 

106 Recommendation quotes as taken from: Immunization Safety Review: Thimerosal - Containing Vaccines and 
Neurodevelopmental Disorders (2001) Institute of Medicine 
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Table 4.1 107 (continued) 

“identify the primary sources NO NO 

and levels of prenatal and 
postnatal background exposure 
to thimerosal (e.g., Rho (D) 

Immune Globulin) and other 
forms of mercury” 

* Conflicts of interest noted in study as Statens Serum lnstitut (State Serum Institute) - Denmark, is that 
nation’s leading vaccine manufacturer as well as research institute. 

** Thimerosal exposure levels and autism rates differed from United States 


Table 4.2 108 


Clinical Research 


Recommendation 

Funded 

Accomplished 

Other/Notes: 

“research on how children, 

! YES 

YES 

Clarkson et al - Information not 

including those diagnosed with 
neurodevelopmental disorders, 
metabolize and excrete metals — 
particularly mercury” 

ATSDR 

University of 
Rochester 

presented nor made public. 

FOLA request pending. 

“continued research on 
theoretical modeling of 
ethylmercury exposures, 
including the incremental burden 
of thimerosal with background 
mercury exposure from other 
sources” 

YES (Partial) 
SafeMinds 

Partial 

Postnatal exposures reviewed 
and presented to IOM. Requests 
to fluid prenatal exposure 
modeling have gone unanswered. 

“careful, rigorous, and scientific 
investigations of chelation when 
used in children with 
neurodevelopmental disorders, 
especially autism” 

NO 

NO 

While EDTA chelation is and 
remains an approved therapy for 
meavy metal toxicities, no 
requests for federal funding for 
use in alternative therapies has 
yet been approved 


107 Recommendation quotes as taken from: Immunization Safety Review: Thimerosal - Containing Vaccines and 
Neurodevelopmental Disorders (2001) Institute of Medicine 

108 Recommendation quotes as taken from: Immunization Safety Review: Thimerosal - Containing Vaccines and 
Neurodevelopmental Disorders (2001) Institute of Medicine 
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Table 4.3 109 



Basic Science Research 


' Recommendation 

Funded 

Accomplished 

Other/Notes: 

“identify a safe, effective, and 
inexpensive alternative to 
thimerosal for countries that 
decide they need to switch from 
\ using thimerosal as a 

1 preservative” 

NO 

NO 


“research in appropriate animal 
models on the 

neurodevelopmental effects of 
ethylmercury” 

YES 

N1A1D 

NIEHS 

Washington 

University 

Burbacher et al - differences 
between ethylmercury and 
methylmercury noted. EtHg 
bonds stronger and is more 
neurotoxic. 

Requests for funding to further 
findings and research: DENIED 


YES (Private) 
SafeMinds & 
MIND 

Institute at UC 

I Davis 

Columbia 

University 

Homig et al - Found 
NDD/autism response to 
administration of vaccine level 
amounts of thimerosal in 
genetically susceptible mice 


This latest report apparently puts forth as best policy and practice a recommendation for 
continued “surveillance of ASD as exposure to thimerosal declines.” This strategy, however, 
will not prove effective as more and more thimerosal-containing vaccines are “recommended”, 
and therefore frequently administered, but are not formally on the pediatric schedule. 

As some of the (here included) scientific efforts report, there is an apparent genetic susceptibility 
component to the Thimerosal-Autism link, such a reactive posturing (post event surveillance) 
will not prove beneficial to those who may be injured in any interim. 

In November 2003, the Department of Health and Human Services, National Institutes of Health, 
National Institute of Mental Health participated in a Congressionally mandated “Autism 
Summit” in Washington, DC. One of the primary purposes of this conference was to allow the 
presentation of an Interagency Autism Coordinating Committee (IACC) research matrix 
providing the roadmap for focus and funding for related NIH expenditures. Again, this event 
provided insight to an interagency prejudice to the mercury-autism hypotheses. Minimal 
discussion or resources were scheduled to be provided in the (now published) IACC Autism 
Research Matrix 110 , and the agencies surrounding report minimized or dismissed the hypotheses. 

Several research and parent groups spoke out to the LACC’s matrix lack of focus for resources to 
the mercury-autism issue, but were summarily discounted and no modification to the research 
matrix was provided. 


109 Recommendation quotes as taken from: Immunization Safety Review: Thimerosal - Containing Vaccines and 
Neurodevelopmental Disorders (2001) Institute of Medicine 

1 1 0 http://www.nimh.nih.gov/autismiacc/CongApprCommRep.pdf 
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The Science: An Update and New Findings 

While the debate focuses upon mercuiy laden medical products, one issue that needs most to be 
resolved is the inefficiency in science to have accurately qualified the efficacy and safety of 
thimerosal. 

It would appear that many foreign researchers were ahead of the curve when compared to 
recognition in the United States to the hazards of thimerosal exposure. As early as 1 977, Russian 
researchers began recognizing the potential health hazards from ethyl mercury exposures. 111 
Additional studies conducted through the 1980s also documented toxic results from the 
utilization of thimerosal in various preparations and vaccines. 112 ' 113,114 

The most current and recently presented research (reviewed within) has primarily focused upon 
two areas of the debate. The first is the epidemiological standing with relation between mercury 
and neurodevelopmental disorders. The second is the beginnings of understanding the human 
response to ethyl-mercury and why it is not a constant. 

Boyd Haley, PhD, professor and chair at the University of Kentucky, Department of Chemistry 
has given great insights to the neurotoxic effects and blood/brain transport pathways of ethyl 
mercury. In his 2001 115 presentation to the IOM-ISRC, Dr. Haley provided three clear and 
specific conclusions from his research: 

• Thimerosal is the major toxic component of most vaccines 

• Thimerosal is a more potent inhibitor of many metabolic enzymes than is mercuric 
chloride 

• Due to synergistic toxicity, thimerosal exposure through vaccines with aluminum should 
be considered quite capable of causing severe neurological and systemic damage. 

In 2004, Dr. Haley provided ftirther evidence to the IOM-ISRC regarding the toxicity of ethyl 
mercury (thimerosal). 116 In that discussion, Haley provided additional insights to several 
questions being raised regarding exposure vs. injury, and why there appeared to not be a static 
relationship between the two. 


1 1 1 Late After Effects of the Nervous System Pathology Provoked by the Action of Low Ethyl-Mercuric-Chloride 
Concentrations, Mukhtarova, 1977 

1 12 Evaluation of the toxic action of prophylactic and therapeutic preparations on cell cultures of different types and 
origin. - It, Kravchenko et al - 1982 

1 13 Evaluation of the toxic action of prophylactic and therapeutic preparations on cell cultures of different types and 
origin. - HI, Kravchenko et al - 1983 

1 14 Cytotoxic action of the chemical substances found as admixtures in medical immunobiological preparations, 
Chervonskaia et al - 1988 

1 15 Haley, Boyd E., Mercury Toxicity and Its Relationship to Neurological Disease , Presentation to the Institute of 
Medicine, Immunization Safety Review Committee, 16 July 2001 

116 Haley, Boyd E., Mercury Toxicity: Genetic Susceptibility and Synergistic Effects , Presentation to the Institute of 
Medicine, Immunization Safety Review Committee, 9 February 2004 
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Dr. Haley provided insights to these matters, which may be best summed up through his 
presented conclusions from that meeting: 1 1 7 

• There appears to be a subset of the population that cannot effectively excrete mercury and 
are at a greater risk to exposures to mercury than are the general population. Genetic 
susceptibility is critical. 

• Presence of other heavy metals, antibiotics, etc. may enhance the toxicity of thimerosal. 
Synergistic toxicities must be considered. 

• Estrogen decreases thimerosal toxicity whereas testosterone increases the toxicity. 
Gender effects are involved. 

A review to the potential issue of increased incidence versus diagnostics (or diagnostic 
substitutions) was completed by Croen et al 118 as a follow up to another Croen et al" 9 effort a 
year prior. During this data review, Croen et al hypothesized that there was not a true “increase” 
in the incidence in autism, but rather that there were a combination of better diagnostics, and the 
diagnostic substitution of patients which would put forth such a prediction. 

In their effort, Croen et al stated their effort demonstrated “that over 100% of the increase in 
autism from 1987-1994 is an artifact of changes in diagnostic practices.” 120 In Blaxill et al’s 
review 121 of Croen’s effort, however, several errors were found in calculations within the data 
sets, which created this false (Croen’s) impression. In their conclusions, Blaxill et al did put 
forth one telling statement, that in the end, Autism research is under funded when compared to 
“disorders with a much lower incidence in the population.” 122 

Following Blaxill et al’s review, Croen and Grether reviewed their data, hypothesis and 
conclusions. After careful consideration, Croen and Grether published their response 123 to 
Blaxill, in which the admit that the reclassification did not play an integral role to the increases in 
autism prevalence; that they had underacertained and incorrectly calculated the autism rates; and 
withdrew their (now proved flawed) study. 

Inexplicably, those looking to dismiss the Thimerosal-NDD/autism link still frequently cite 
Croen’s original effort in support of their argument, disregarding the authors’ own refutation of 
their original finds. 


1 17 Haley, Boyd E., Mercury Toxicity: Genetic Susceptibility and Synergistic Effects. Presentation to the Institute of 
Medicine, Immunization Safety Review Committee, 9 February 2004 

118 Croen, Grether, Hoogstrate and Selvin, 2002 
1,9 Croen, Grether and Selvin, 2001 

120 Commentary: Blaxill, Baskin, and Spitzer on Croen et al. (2002), The Changing Prevalence of Autism in 
California 

,2) Commentary: Blaxill, Baskin, and Spitzer on Croen et al. (2002), The Changing Prevalence of Autism in 
California 

122 Commentary: Blaxill, Baskin, and Spitzer on Croen et al. (2002), The Changing Prevalence of Autism in 
California 

123 A Response to Blaxill, Baskin, and Spitzer on Croen el al. (2002), "The Changing Prevalence of Autism in 
California , Journal of Autism and Developmental Disorders, Vol. 33, No. 2, April 2003 
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In 2003, Holmes et al 124 began to fortify today’s roots regarding the epidemiological issues 
surrounding ethyl mercury and its potential to induce neurodevelopmental disorders. In this 
effort, the hairs from babies’ first cuts were reviewed for levels of mercury for gestational 
matemal-fetal exposure through immunoglobulin and maternal amalgams. This first of its kind 
study actually had several instructive findings. The most enlightening result was the lower 
overall rate of (excreted) mercury in the infants’ hair for children diagnosed with autism. This 
finding strongly supported the widely accepted hypothesis connecting autistic children’s inability 
for excreting mercury, and as a precursor to mercury induced neurotoxicity and subsequent 
development disorders. 

Non-autistic children were found to have substantially higher mercury levels in their first cuts, 
purporting that their excretion capacity for mercury is less hindered, at least in comparison to the 
capacity of autistic children. 

Redwood et al put forth in 2001 an effort entitled “Predicted Mercury Concentrations in Hair 
From Infant Immunizations: Cause for Concern " (NeuroToxicoIogy 69-2001) 125 This precursor 
to Holmes et al’s efforts laid well the original modeling for taking the premise of predicted 
mercury levels and the corollary to mercury toxicity. These two bodies have solidified the 
premise that many children have some measure of an efflux disorder, and the subsequent 
maintained blood levels of mercury, combined with their opportunity to cross the blood brain 
barrier, move to create a neurotoxic atmosphere and subsequent developmental injury. 

Holmes et al served to confirm further the findings of Redwood, and began to provide further 
insights and quantification of the excretion disorder premise. As there is little debate about the 
neurotoxicity of mercury, rather the discussion needed to be shifted to why this matter was not a 
constant in society with a 1:1 ratio of mercury exposure to developmental neurotoxicity. 

One of the greatest recent quantifications of these issues occurred at the National Academies of 
Science, Institutes of Medicine, ninth meeting of the Immunization Safety Review Committee 
(09 February 2004). Here, H. Vaskcn Aposhian, Ph.D. provided a toxicologist’s view 126 to the 
matter, integrating many of the themes from Holmes and Redwood. 

Aposhian reviewed the issue of mercury toxicity in all of its forms, and did not choose to single 
out the thimerosal issue specifically. Rather, he put forth the necessity to recognize all of the 
potentials for mercury exposure, including environmental, to appropriately qualify the disease 
process first, then allow appropriate insight to the processes leading to injury. 

Following the reviews of routes for exposure, Aposhian began by putting forth the question 
many had been postulating, “Is autism an efflux disorder?” 127 A presentation was then provided 


m Reduced Levels of Mercury in First Baby Haircuts of Autistic Children, International Journal of Toxicology, 
22:277-285, 2003 

125 Predicted Mercury Concentrations in Hair From Infant Immunizations: Cause for Concern (NeuroToxicoIogy 
69-2001 

126 Immunization Safety Review: Meeting 9: Aposhian Presentation, 
http://www.iom.edu/includes/dbfiie.asp?id=I8390 

127 Immunization Safety Review: Meeting 9: Aposhian Presentation, 
http://www.iom.edu/includes/dbfile.asp7idH8390 - Slide 7 
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to the potential similarities between in structure and process between mercury induced 
neurodevelopmental disorders, with specificity to autism, and Wilson’s Disease . 128 

Aposhian’s utilization of Wilson’s Disease as a model of an efflux disease showed a clear 
parallel involving a toxic metal exposure, a supportively genetic susceptibility, and accumulation 
to toxicity, and relevant organ and central nervous system signs and symptoms . 129 Here we begin 
to transition from the postulatory review of the mercury-induced neuro-injury, and into the realm 
of recognizing defined models for similar occurrences with other neurotoxic metals, such as 
mercury. 

Aposhian refers to Holmes et al and Bradstreet et al 130 as a basis (to this cited presentation 131 ) for 
recognition of the increased mercury burden typically found in autistic children, and the 
appearance to provide a lack of an effective mercury efflux system to address any cumulative 
exposure, let alone the burden created from vaccines. 

While Aposhian puts forth the suspect parallel regarding an efflux disorder related mercury 
induced autism, he puts forth two postulates as to the routes for response to thimerosal creating 
the final symptom, however, both reside in the recognition of a basic genetically disposed efflux 
failure. 

The first postulate is that there is an efflux impairment to which thimerosal is introduced into an 
unfavourable environment. Thimerosal would then be a final insult or ‘Trigger” leading to 
autism . 132 

The second postulate additionally relies on the efflux impairment, but provides that the 
thimerosal introduction simply provides an increased mercury burden in the child. This postulate 
provides that the thimerosal exacerbates pre and post expected environmental exposure, putting 
the mercury burden over the threshold to neurotoxicity. 

While admitting a need for, and providing a call for, additional relevant research to better track 
which of the two postulates leads to the final insult, there is little room for questioning the route 
to injury relevance of Aposhian’s presentation. 


128 “Wilson's disease is an inherited disorder in which excessive amounts of copper accumulate in the body. 
Although the accumulation of copper begins at birth, symptoms of the disorder appear later in life, between the ages 
of 6 and 40. The primary consequence for approximately 40 percent of patients with Wilson's is liver disease. In 
other patients the first symptoms are either neurological or psychiatric or both, and include tremor, rigidity, 
drooling, difficulty with speech, abrupt personality change, grossly inappropriate behavior and unexplicable 
deterioration of school work, neurosis or psychosis.” Excerpted from National Institutes of Health via 
http://www.ninds.nih.gov/health_and_medical/disorders/wilsons_doc.htm 

129 Immunization Safety Review: Meeting 9: Aposhian Presentation, 
http://www.iom.edu/mcludes/dbfile.asp7UH 18390 - Slide 8 

130 Jeff Bradstreet et al, A Case-Control Study of Mercury Burden in Children with Autism Spectrum Disorders 

131 Immunization Safety Review: Meeting 9: Aposhian Presentation 

132 Immunization Safety Review: Meeting 9: Aposhian Presentation, 
http.7/www.iom.edu/includes/dbfile.asp?id= 18390 - Slide 16 
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Supportive to Aposhian’s presentation were findings that “thimerosal pharmacokinetics obtained 
using non-autistic children are not the same as those expected for autistic children.” 131 This 
furthered not only the issue of an efflux disorder, but to the variance in kinetics involved. 

Aposhian also cautioned the amount of effort and focus being placed upon the issue of 
epidemiology surrounding mercury induced neurotoxicity. His statement was simple, 
“Epidemiological studies cannot prove cause and effect. Rather, they reveal statistical 
correlations.” 114 

In following this statement, Aposhian explained the myriad issues and variables concerning a 
simple reliance upon epidemiological studies when trying to locate the root issues to injury. He 
also provided a lack of parallel guidance and support for further toxicological and other studies 
were not allowing for an accurate view of the matter. This especially in light of recognized and 
questioning of dilution of data sets seen in many epidemiological studies, which have led to 
much of the debate. 

In the end, Aposhian put forth that from a toxicological perspective, the link between mercury, 
with specific mention to thimerosal, is strong and supportive to injury through a mercury efflux 
disorder. 135 

At the ninth Immunization Safety Review meeting at the Institutes of Medicine (09 February, 
2004), Jeff Bradstreet, MD, FAAFP presented a culmination of efforts which brought much of 
the within described material into a new light, including genomics. 

In his presentation, Bradstreet brought forth two efforts regarding thimerosal induced 
neurodevelopmental injuries. His first body of work, "A Case-Control Study of Mercury Burden 
in Children with Autistic Spectrum Disorders" 116 reviewed much of the debate regarding the 
Autism epidemic and the linear association with the increased use of thimerosal containing 
pediatric vaccines. Next, this similarly walked through a case control study examining the 
specifics of mercury body burdens consistently found in autistic children post chelation, and the 
potential for it to purport to some measure of an efflux disorder allowing for maintenance of 
excess mercury in the affected children. 

Bradstreet et al also expresses and includes reference the epidemiological data link between 
increased childhood vaccines and childhood neurodevelopmental disorders. 


155 Immunization Safety Review; Meeting 9; Aposhian Presentation, 
http://www.iom.edu/includes/dbftle.asp?id=18390 - Slide 18 

134 Immunization Safety Review; Meeting 9: Aposhian Presentation, 
http://www.iom.edu/includes/dbfile.asp?id=18390 - Slide 20 

135 Immunization Safety Review: Meeting 9: Aposhian Presentation 

136 Bradtreet ct al, "A Case-Control Study of Mercury Burden in Children with Autistic Spectrum Disorders " Journal 
of American Physicians and Surgeons, Volume 8, Number 3, Summer 2003 
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This 2003 effort continues to follow the same path that Bernard et al, 137 Blaxill et al, 138 Holmes 
et al, 139 Redwood et al, 140 and Aposhian, Ph.D., 141 with each step building the foundation of 
understanding and facts behind the predecessor’s premise. Bradstreet’s latest collaboration 
(Bradstreet, Wakefield and James)' 4 * has taken the previous views and initiated the 
pathophysiological links. In his Institute of Medicine presentation, 143 “Biological Evidence of 
Significant Vaccine Related Side-effects Resulting in Neurodevelopmental Disorders”, 
Bradstreet again reviewed the foundational and current efforts drawing the direct linear corollary 
between mercury exposure through vaccines and increased autism in the United States. 

Bradstreet took a holistic view to the issues, including the relevant timing from birth to 
vaccination to recognized deficit(s) to diagnosed injury. Looking at epidemiological studies 
relevant to the issue, this should have been enough to create a want for erring on the side of 
caution pending further and open study. 

Next, Bradstreet showed historic cases, 144 historic cautions, 145 and historic patterns of high 
mercurial (thimerosal) exposures, 146 and the historic policies (yet effected) from the WHO, EPA 
and CDC regarding “acceptable” mercury exposure levels, and the excesses created through the 
pediatric vaccination programs. 

It was not until the genomics review was accomplished that one can now begin to see why the 
vaccination to injury ratio is not 1:1. Rather, Bradstreet reported that the most recent efforts 
have found a genomic susceptibility which inhibits certain exposed children’s ability to 
appropriately excrete the mercury. 

A single recognized nucleotide polymorphism found in children with autism spectrum disorders 
provides the mapping from exposure to injury. Specifically, SNP’s inhibited by thimerosal 
involving methylation and sulfation disallow a “normal process” for mercurial excretion. This 
event creates and maintains the elevated mercury body burden, which provides for the neurotoxic 
atmosphere, thus providing the architecture for neurodevelopmental injury resulting in injuries 
such as autism spectrum disorders. 


137 Bernard et al. Autism: A unique type of mercury poisoning , April 3, 2000 

138 Commentary: Blaxill, Baskin, and Spitzer on Croen et al. (2002), The Changing Prevalence of Autism in 
California 

339 Reduced Levels of Mercury in First Baby Haircuts of Autistic Children, International Journal of Toxicology, 
22:277-285, 2003 

380 Predicted Mercury Concentrations in Hair From Infant Immunizations: Cause for Concern (NeuroToxicology 
69-2001 

343 Immunization Safety Review: Meeting 9: Aposhian Presentation, 
http://www.iom.edu/includes/dbfile.asp?id=18390 

1,2 Jeff Bradstreet, MD, FAACP; Andrew Wakefield, MB, BS, FRCS, FRCPath; S. Jill James, Ph.D. 

343 Immunization Safety Review: Meeting 9: Aposhian Presentation. 
http://www 10 m edu/includes/dbfile.asp?id= 18578 

144 Cinca et al. Accidental ethyl mercury poisoning with nervous system, skeletal muscle, and myocardium injury, J 
Neuron Neurosurg Psychiatry, 1980, Feb;43(2): 143-9 

345 Fagan et al, Organ mercury levels in infants with omphaloceles treated with organic mercurial antiseptic , 
Archives of Diseases in Children, 1977, 52, 962-964 

346 Stajich et al, Iatrogenic exposure to mercury after Hepatitis B vaccination in preterm infants , J Pediatr 
2000;136;679-8i) 
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What Bradstreet, Wakefield and James have accomplished is the initial recognition and mapping 
to the trigger mechanism(s) involved between the thimerosal (mercury) exposure and the end 
stage resultant disease. In reviewing the history of research regarding this issue, like so many 
other medical finds, its been a process of reverse engineering. First was the recognition of the 
epidemic; next the suggested likeness between mercury poisoning and autism spectrum 
disorders; then the potential ties discovered through efforts in epidemiology; and now the causa! 
trigger mechanism/event. 

A recent publishing in Molecular Psychiatry by Deth et al , 147 furthers the scientific 
understanding of mercury/thimerosal potential influence in pre- and post-natal development. 
Quoting from Deth’s abstract, “Neurodevelopment toxins, such as ethanol and heavy metals 
[thimerosal], interrupt growth factor signaling, raising the possibility that they might exert 
adverse effects on methylation.” The basic results of this “adverse effect” are expressed in 
Deth’s statement, “Our findings outline a novel growth factor signaling pathway that regulates 
MS activity and thereby modulates methylation reactions, including DNA methylation. The 
potent inhibition of this pathway by ethanol, lead, mercury, aluminum and thimerosal suggests 
that it may be an important target of neurodevelopmental toxins.” 

What Deth et al are continuing is a the building of the path to understanding of the role 
thimerosal plays in interruption of various developmental processes which lead to neurological 
development disorders, including autism. 

In response to animal modeling/testing needs for furthering the understanding between 
thimerosal and NDD, two recent studies have been concluded. First, is Burbacher et al’s effort 
reviewing mercury blood levels in primates exposed to vaccine levels of methyl mercury 
exposure . 148 While the initial presentation provides that there are clear differences between ethyl 
and methyl mercury in blood levels over time, additional insights through this study have 
provided that ethyl mercury has a stronger bond than methyl mercury and is more neurotoxic. 

This project, funded by NIAID, has forwarded nearly as many questions as it has answered. 
Specifically, while the mercury/blood level modeling has been mapped, the true levels, and 
increased propensity, for ethyl mercury to cross, and potentially to remain past, the blood-brain 
barrier. 

A request by the researchers to fund further study this issue, given the findings promoting 
caution to the use of ethyl mercury (thimerosal), has to date gone unfulfilled, and may need to be 
accomplished privately to provide further answers. 


,47 M Waly, H Olteanu, R Banerjee, S-W Choi, J B Mason, B S Parker, S Sukumar, S Shim, A Sharma, J M 
Benzecry, V-A Power-Chamitsky and R C Deth “ Activation of methionine synthase by insulin-like growth factor- 1 
and dopamine . a target for neurodevelopmental toxins and thimerosal ”, Molecular Psychiatry, April 2004, Volume 
9, Number 4, Pages 358-370 

l4 “ Burbacher, Shen, Clarkson, “Comparative Toxicokenetics of Methyl mercury and Thimerosal in Infant Macca 
fasicularis ” presentation to Institute of Medicine, Immunization Safety Review Committee, 9 February 2004 


55 



295 


A Brief Analysis of Recent Efforts in Medical Mercury Induced Neurological and Autism Spectrum Disorders 


The next recently released study is from the Mailman School of Public Health at Columbia 
University. In this study, 149 Homig et al looked at the effects of vaccine level thimerosal 
exposure on mice with a specific genetic susceptibility. This research postulate was created 
following the increasing body of scientific evidence promoting that the Thimerosal-NDD link is 
predicated upon certain genetic predispositions/genomic defects, which refer to autoimmune 
disease sensitivity, 

Homig et al found that the selected mice universally showed an implication of “genetic 
influences” that led to responses and activities that mimic those found in Autism Spectrum 
Disorders (including growth retardation, hypoactivity, social withdrawal, gross motor 
coordination, repetitive motions/movements, confusion or dissociation with familiar surrounds, 
and other dysfunctional behaviours.) 

Homig et al’s research also found physiological effects relevant to the brain and cranium in the 
creation of abnormalities resultant from vaccine level thimerosal exposure. 

What all of the arena’s researchers, regardless of position, are in agreement to is the need for 
additional research to follow these matters through, for better understanding, potential 
treatments, and establishing policies and practices which will reverse the current epidemic trend. 

With support found for the additional research comes the additional burden to assure the honesty 
and accuracy of the findings, and to assure that every measure is taken to provide all of the 
answers to all of the questions. 


Conclusions and Recommendations 

There needs to be several efforts put forth, and universally supported, to maintain the highest 
level of protection for our children. 

In the 1960’s and 1970’s, seat belt regulation and legislation began being introduced, not because 
of the known fact that they would save lives and prevent injury, but because research showed 
that there were strong links between seat belt use, and injury or death prevention. 

Soon, safety glass was introduced, and mandated through regulation for use in most automobile 
applications. This was actually not done secondary to excessive research and awareness of the 
dangers of non-laminate glass, but due to a body of anecdotal evidence that convinced legislators 
and regulators to make the necessary changes. 

Both of these actions were predicted to decimate the automobile industry, as the extra costs 
incurred would ruin manufacturer profits, and create a consumer price increase that would push 
automobiles out of the budget of most Americans. The decisions taken then were driven on a 
single point, “if it saves one life.” 


149 Homig, Chian, Lipkin, Molecular Psychiatry (2004), 1-13, Neurotoxic effects of postnatal thimerosal are mouse 
strain dependent 
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Of course, we realize today that none of these negative predictions came to fruition, and set a 
course for constant review and upgrading for any and every safety related device relevant to the 
automobile industry. Even proven designs are constantly reviewed from an adversarial position 
to make sure that the decisions taken even months previously are grounded with constant 
scientific review. 

Thimerosal has been utilized since the 1930’s. During the subsequent seven-plus decades, there 
has been no formal review of its safety and efficacy, especially in pediatric vaccines. To date, 
HHS has failed to provide even one comprehensive pharmacokinetic study to the Congress or the 
American public. Had this foundational research been required of manufacturers prior to its 
introduction into the vaccine supply, much harm may have been prevented. 

The matter of thimerosal inclusion in vaccines is one area where our response does not fit our 
normal paradigm for looking into any areas of safety, whether automobile manufacturing or 
medication/vaccine. 
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In nearly all other areas of regulation, or effective legislation, Americans have consistently taken 
to err on the side of caution. Frequently, we will either remove products from shelves or put 
forth recommendations for modifications of lifestyle in order to provide a maximum margin of 
safety based upon the best prevalent science available. Yet we have not carried this process 
forward into the vaccine safety arena. 

1. The first effort that should be put forth should be for the Department of Health and 
Human Services to immediate create and promulgate rules causing a total suspension of 
exposure to our children of thimerosal, or any other mercury-laden product, until 
definitive and agreeable scientific evidence supports its utilization in congress with a zero 
level of suspicion to safety concerns. This to fulfill the US Public Health Services’ call 
to accomplish in 1999, and were supposed to be put forth as recommendations by the 
Centers for Disease Control in Prevention since 1 999 and the Institutes of Medicine in 
2000. lso Yet, nearly five years after their expressing the need to take this position, the 
CDC has still not formalized nor put forth their relevant recommendation regarding 
thimerosal and mercury laden devices. 

2. In lieu of administrative regulation, legislation could equitably, and possibly 
preferentially, serve such a purpose, but would be an unfortunate response to a failure by 
any agency managing such sectors of the public’s trust. 

3. Either through legislation or administrative regulation, a policy and system of fully 
informing parents of the benefits and all potential risks associated with any, especially 
mandatory, vaccinations. Additionally, a full description and discussion of the available 
remedies for medical, religious and philosophical exemptions should be provided, with a 
reasonable time for review and reflection, to allow for parents to make a fully informed 
decision regarding various immunizations for their children. 

4. Any state that does not provide for medical, religious and philosophical exemptions in 
their state immunization and scholastic policies, should immediately undertake legislative 
efforts to provide such exemptions to their citizens. 

5. From congressional hearings, to Institute of Medicine meetings, to peer reviewed efforts, 
there has been a constant siren call for the adequate and appropriate funding of 
independent (non-biased) research reviewing these issues. Suggested and appropriate 
studies must be provided adequate funding to fully investigate all facets of the issue, and 
the results thereof made public and appropriately incorporated into our public health 
policies. 

6. Having identified the injury, and the path from mercury exposure through thimerosal to 
autism spectrum disorders, there need to be a focused placed on the size and scope of the 
effected population. We need to look at those who are suffering and quantify the 
situation in order to begin accumulating the assets necessary to respond with aid. 
Families suffering through autism spectrum disorders face a myriad of social, economic 


150 immunization Safety Review: Thimerosai - Containing Vaccines and Neurodevelopmentai Disorders (2001) 
Institute of Medicine 
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and relational struggles, many of which are still not fully realized due to the lack of 
adequate investigation. Forces and resources need to be mobilized in order to bring 
peace and order into lives where there has been none known. 

7. Also regarding research, the Department of Health and Human Services should 
appropriately, equitably and proportionally, in accordance with the lOM 2001 
recommendations for research, firnd pharmacokinetic and toxicology studies. 

SafeMinds will continue to work towards achieving these recommendations. 
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Appendix A 

EPA's List of Mercury Containing Products Used in Medical 

Laboratories 


— 

Mercury Products Used in Medical Laboratories 

k d 


Test Type 

Reagent 

Mercury 

Albumin 


Thimerosal 

Drugs of Abuse 

All 

Thimerosal 

Antifungal/Anti-lnfectious 

Merthiolate 

Thimerosal 

/Bacteriostatic Enzyme 

Mercury Nitrate 

(26% of Hg). 

/Ammonia 

Mercury Iodide 


Herpes ElA 

Buffer 

Thimerosal 

Cytology 

Mucolex 

Thimerosal 

Urine Analysis 

Stabilur Tablets 

Mercuric Oxide 

Hepatitis B Core 


Thimerosal 

Hepatitis B AG & AB 


Thimerosal 

Hepatitis C 


Thimerosal 

HIV 


Thimerosal 

CA 125 


Thimerosal 

Progesterone 


Thimerosal 

Blood Bank Saline 

Immu-sal 


Identification of White Cells 

Cameo 


Clostridium difficile 


Thimerosal 

Group A Streptococcus 


Thimerosal 

Qiardia 


Thimerosal 

Fixatives 

B 5 Fixative 
Zenker's Solution 
Helly 

Ohlamacher 

Camoy-Lebrun 

Shardin 

Mercuric Chloride 

Histology 


Mercuric Chloride 

Harris Hematoxylin 

Mercuric Oxide 


Antibacterial Agent 

Mercurochrome 
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EPA’s List of Mercury Containing Products Used in Medical 

Laboratories 

(continued) 


, 

Mercury Products Used in Medical Laboratories 

> j 


Mercurial Diuretic 
(known as mercupurin) 
Flame photomoter 
(obsolete use) 

Protain Test 

(contain Hydroxyphenol 
group) 

BUN Test 
Enzyme 

Non Protein Nitrogen 
Pharmaceutical Preservative 
Takata-ara 


Mercurophyline 
Mercury Sulfate 
Mi lion’s Reagent 

Nessler's Solution 
Nessler's Solution 
Nessler's Solution 
Phenol Mercuric Acetate 
Takata's Reagent 
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Appendix B 

Valid 11/2002 - 01/2003 
Sigma Chemical Co. 

P.O. Box 14508 

St. Louis, MO 63178 USA 

Phone: 314-771-5765 

MATERIALSAFETYDATASHEET 


SECTION 1. CHEMICAL IDENTIFICATION 

CATALOG # : T5125 
NAME: THIMEROSAL 

SECTION 2. COMPOSITION/INFORMATION ON INGREDIENTS 

CAS # : 54-64-8 
MF: C9H9HGNA02S 
EC NO: 200-210-4 
SYNONYMS 


( (O-CARBOXYPHENYL) THIO) ETHYLMERCURY SODIUM SALT * ELICIDE * ETHYL (2-) 
TjETBT/Pj Courier ACID SODIUM SALT * ETHYLMERCURITHIOSALICYLIC ACID SODIUM 
SALT * 

ETHYLMERKURITHIOSALICILAN SODNY (CZECH) * ETHYL {SODIUM 0-) T j ETBT/Pj Courier 
10 Tf 72 MERTHIOLATE SODIUM * MERTORGAN * MERZONIN * MERZONIN SODIUM * SET * 
SODIUM ETHYLMERCURIC THIOSALICYLATE * SODIUM O- (ETHYLMERCURITHIO) 

BENZOATE * SODIUM ETH YLMERCURI TH I OSALI C YLATE * SODIUM MERTHIOLATE * 
THIMEROSAL * THIMEROSALATE * THIOMERSAL * THIOMERSALATE * 

SECTION 3. HAZARDS IDENTIFICATION 

LABEL PRECAUTIONARY STATEMENTS 
HIGHLY TOXIC (USA) 

VERY TOXIC (EU) 

VERY TOXIC BY INHALATION, IN CONTACT WITH SKIN AND IF SWALLOWED. 

DANGER OF CUMULATIVE EFFECTS. 

MAY CAUSE SENSITIZATION BY INHALATION AND SKIN CONTACT. 

IRRITATING TO EYES, RESPIRATORY SYSTEM AND SKIN. 

CALIF. PROP. 65 REPRODUCTIVE HAZARD. 

TARGET ORGAN (S) : NERVES 

KIDNEYS 

SENSITIZER. 

CAUSES IRRITATION. 

KEEP AWAY FROM FOOD, DRINK AND ANIMAL FEEDINGSTUFFS . 

AFTER CONTACT WITH SKIN, WASH IMMEDIATELY WITH PLENTY OF WATER, 

IN CASE OF CONTACT WITH EYES, RINSE IMMEDIATELY WITH PLENTY OF 
WATER AND SEEK MEDICAL ADVICE. 

WEAR SUITABLE PROTECTIVE CLOTHING. 

IN CASE OF ACCIDENT OR IF YOU FEEL UNWELL, SEEK MEDICAL ADVICE 
IMMEDIATELY (SHOW THE LABEL WHERE POSSIBLE) . 

SECTION 4. ---------- FIRST-AID MEASURES- -- -- 

IF SWALLOWED, WASH OUT MOUTH WITH WATER PROVIDED PERSON IS CONSCIOUS. 

CALL A PHYSICIAN IMMEDIATELY. 

IF INHALED, REMOVE TO FRESH AIR. IF NOT BREATHING GIVE ARTIFICIAL 
RESPIRATION. IF BREATHING IS DIFFICULT, GIVE OXYGEN. 

IN CASE OF SKIN CONTACT, FLUSH WITH COPIOUS AMOUNTS OF WATER 
FOR AT LEAST 15 MINUTES. REMOVE CONTAMINATED CLOTHING AND 
SHOES. CALL A PHYSICIAN. 

IN CASE OF CONTACT WITH EYES, FLUSH WITH COPIOUS AMOUNTS OF WATER 
FOR AT LEAST 15 MINUTES. ASSURE ADEQUATE FLUSHING BY SEPARATING 
THE EYELIDS WITH FINGERS. CALL A PHYSICIAN. 

SECTION 5. FIRE FIGHTING MEASURES - - - - 
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Appendix E 


Thimerosal Content in Some U.S. Licensed Vaccines 
updated 09-30-99 


Vaccine 

Brand Name 

Manufacturer 

Thimerosal 

Concentration 1 

Mercury 

ug/0.5 

ml 


Acel-lmune 

lederie Laboratories 

.01% 

25 

DTaP 

Tripedia 

Pasteur Merieux 
Connaught 

.01% 

25 


Certiva 

North American 
Vaccine 

.01% 

25 


Infanrix 

SmithKIine Beecham 

0 

0 

DTwP 

All Products 


.01% 

25 

DT 

All Products 


.01% 

25 

Td 

All Products 


.01% 

25 

TT 

All Products 


.01% 

25 

DTwP-Hib 

Tetramune 

Lederie Laboratories 

.01% 

25 


ActHIB 

Pasteur Merieux 
Connaught 

0 

0 


TriHIBit 

Pasteur Merieux 
Connaught 

.01% 

25 


HibTITER (multi- 
dose) 

Lederie Laboratories 

.01% 

25 

Hib 

HibTITER (single 
dose) 

Lederie Laboratories 

0 

0 


Omni HIB 

SmithKIine Beecham 

0 

0 


PedvaxHIB liquid 2 

Merck 

0 

0 


COMVAX 3 

Merck 

0 

0 


ProHIBit 4 

Pasteur Merieux 
Connaught 

.01% 

25 

Hepatitis B 

Engerix-B 

SmithKIine Beecham 

.005% 

12,5 


Recombivax HB 

Merck 

.005% 

12.5 


Recombivax HB 

Merck 

0 

0 

m 

preservative free 



Hepatitis A 

Havnx 

SmithKIine Beecham 

0 

0 
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Thimerosal Content in Some U.S. Licensed Vaccines 
updated 09-30-99 


Vaccine 

Brand Name 

Manufacturer 

Thimerosal 

Concentration' 

Mercury 

ug/0.5 

ml 


Vaqta 

Merck 

0 

0 

IPV 

IPOL 

Pasteur Merieux 
Connaught 

0 

0 

OPV 

Orimune 

Lederie Laboratories 

0 

0 

MMR 

MMR-II 

Merck 

0 

0 

Varicella 

Varivax 

Merck 

0 

0 

Rotavirus 

Rotashield 

Wyeth-Ayerst 

0 

0 

Lyme 

LYMErix 

SmithKIine Beecham 

0 

0 

Influenza 

All Products 


.01% 

25 


Menomune A, C, 




Meningococcal 

AC and A/C/Y/W- 
135 

CLI 

.01% 

25 

Pneumococcal 

Pnu-lmune 23 

Lederie Laboratories 

.01% 

25 


Pneumovax 23 

Merck 

0 

0 


Rabies Vaccine 
Adsorbed 

BioPort Corporation 

.01% 

25 

Rabies 

IMOVAX 

Pasteur Merieux 
Connaught 

0 

0 


Rabavert 

Chiron 

0 

0 

Typhoid Fever 

Typhim Vi 

Pasteur Merieux 
Connaught 

0 

0 

Typhoid Ty21a 

Vivotef Berna 

0 

0 


Typhoid vaccine 

Wyeth-Ayerst 

0 

0 

Yellow Fever 

YF-Vax 

Pasteur Merieux 
Connaught 

0 

0 

Anthrax 

Anthrax vaccine 

BioPort Corporation 

0 

0 


7. A concentration of 1:10,000 is equivalent to a 0.01% concentration. Thimerosal is approximately 50% Hg by weight. 
A 1:10,000 concentration contains 25 micrograms ofHg per 0.5 mL. 

2. A previously marketed tyophiited preparation contained .05% thimerosal. 

3. COMVAX is not approved lor use under 6 weeks of age because of decreased response to the Hib component. 

4. PmHIBit is recommended by the Academy only for children 12 months of age and older. 
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Appendix F 


Thimerosal Content of the Routinely Recommended Pediatric Vaccines 

Vaccine 

Tradename 

(Manufacturer)* 

Thimerosal Status 
Concentration**(Mercury) 

Approval Date for 
Thimerosal Free or 
Thimerosal - 
Preservative Free 
(Trace 

Thimerosal)*** 

Formulation 

DTaP 

Infenrix (GSK) 

Free 

Never contained 
Thimerosal 

Daptacel (AP) 

Free 

Never contained 
Thimerosal 

Tripedia (AP) 

Trace(<0.3 pg Hg/0.5mL dose) 

03/07/01 

DTaP-HepB-IPV 

Pediarix (GSK) 

Trace (<0.0125 pg Hg/0.5mL 
dose) 

Never contained more 
than a Trace of 
Thimerosal 

Pneumococcal conjugate 

Prevnar (WL) 

Free 

Never contained 
Thimerosal 

Inactivated Poliovirus 

IPOL(AP) 

Free 

Sfever contained 
Thimerosal 

Varicella (chicken pox) 

Varivax (M) 

Free 

Never contained 
Thimerosal 

Mumps, measles, and rubella 

M-M-R-II (M) 

Free 

Never contained 
Thimerosal 

Hepatitis B 

Recombivax HB (M) 

Free 

08/27/99 

Engerix B (GSK) 

Trace <<0.5 ug Hg/0.5mL 
dose)** 

03/28/00 

Haemophilus influenzae type b 
conjugate (Hib) 

ActHIB (APyOmniHIB 
(GSK) 

Free 

Never contained 
Thimerosal 

PedvaxHIB (M) 

Free 

08/99 

HibTITER (WL) 

Free 

Never contained 
Thimerosal 

Hib/Hepatitis B combination 

Comvax (M) 

Free 

Never contained 
Thimerosal 

Influenza 

Fiuzone (AP) 

0.0 1% ( 1 2.5 pg/0.25 mL dose) 2 
0.0 1 % (25 pg/0,5 mL dose) 2 


Fluzone (AP) 

(Preservative Free) 

Trace (<1.Q pg Hg/0.5mL dose, 
<0.5 pg/0.25mL dose) 2 

09/04/02 

Fluvirin (Chiron/Evarts) 

0.01% (25 pg/0.5 mL dose) 


Fluvirin (Chiron/Evans) 
(Preservative Free) 

Trace (<lug Hg/0.5mL dose) 

09/28/01 

Influenza, live 

FluMist 5 (Medlmmune) 

Free 

Never contained 
Thimerosal 


* Manufacturer abbreviations: GSK = GlaxoSmithKline; WL = Wyeth Lederie; AP = Aventis Pasteur, M = Merck. 


** Thimerosal is approximately 50% mercury (Hg) by weight. A 0.01% solution (l part per 10.000) of thimerosal contains 50 pg 
of Hg per 1 mL dose or 25 pg of Hg per 0.5 mL dose. 

*** "Hie term “trace” has been taken in this context to mean 1 microgram of mercury per dose or less. 

1 Discontinued marketing thimerosal preservative-containing multidose vials in March, 2003 

2 Children 6 months old to less than 3 years of age receive a half-dose of vaccine, t.e., 0.25 mL; children 3 years of age and older 
receive 0.5 mL. 

3 FluMist is not indicated for children less than 5 years of age. 
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